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The purpose of the study was to determine if student achievement in mathematics 
can be improved by student and teacher related variables such as the use of higher order 
thinking skills/Bloom's taxonomy, teaching styles and techniques, lesson plans, staff 
development, socioeconomic status, gender of students, attendance, student learning 
styles, student motivation, and student perceptions of class climate. The sample included 
121 second-grade students taught by nine teachers from a high-achieving suburban 
school in Georgia. The teacher evaluation model was based on NCATE standards. 
Persaud's (1 993,2008) Observation-Based Instructional Assessment (OBIA) 
system and Lesson Plan Form in Alignment with OBIA was the basis of treatment in 
which supervisors worked with teachers to improve their lesson planning and delivery. 
The study used both a quasi-experimental research design and correlational 
research design to explore the relationship of teacher-related variables and student-related 
variables to academic achievement in mathematics. Twelve hypotheses were tested using 
1 
paired-samples t test, repeated measures ANOVA, chi-square test of independence, and 
Pearson correlations. The alpha level for the study was .05. 
The researcher posed 12 research questions and found (a) significant changes in 
CRCT performance categories from pretest to posttest; (b) significant differences in 
teacher participants' use of lower-order thinking skills fiom pre-assessment to post- 
assessment; (c) OBIA teacher input variables (procedural communications, students' 
social experiences, previous content taught, related subject matter, assessment of student 
performance, and positive social management) were related to improved mathematics 
achievement; (d) staff development was moderately correlated with student achievement 
in mathematics; (e) student socioeconomic status was positively related to student 
achievement in mathematics; and ( f )  student attendance was moderately correlated with 
student achievement in mathematics. 
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CHAPTER I 
INTRODUCTION 
Based on standardized test scores, minority students fail to meet standards at a 
greater rate than majority students in the mathematics content area. As a concern of 
administrators, teachers and parents, it is important to look at the possible variables 
causing the slow rise in these students meeting standards. 
Teachers are encouraged to teach and assess achievement in ways that enable 
students to analyze, create and apply their knowledge. Students who are taught 
analytically, creatively and practically perform better without regard to the form the 
assessment takes (Sternberg, Torff, & Grigorenko, 1998). 
Matching the teachers' teaching styles with the learning styles of the students 
suggests that educators need to become cognizant of how students learn so that they may 
create an environment that is conducive to optimal learning for all students (Dunn & 
Dunn, 1975). It is easy to underestimate the difficulties in designing alternative 
instructional activities. This requires skills in a variety of teaching and learning styles 
along with the knowledge to create an environment in which all students can learn. 
Higher-order thinking skills require students to manipulate information and ideas 
in ways that transform their meaning and implications. This transformation occurs when 
students combine facts and ideas in order to synthesize, generalize, explain, hypothesize, 
or arrive at some conclusion or interpretation (Resnick, 1998). However, it is the 
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teacher's lesson planning and professional development which could help facilitate 
meeting the needs of all students. 
In this time of accountability for academic growth in language arts, mathematics 
and science, all teachers must understand that they have a shared role and responsibility 
in ensuring students learn the necessary standards and skills required to score proficiently 
on district and state assessments. In conjunction with the goal of supporting students 
learning, they must also ensure that students are provide opportunities to learn and apply 
their knowledge in varied subject areas (Carpenter, 1988). 
Teaching strategies and techniques are significant predictors of student 
achievement. D m  and D m  (1 975) proposed that students react differently to different 
teaching methods, and that selection of the proper method is critical to the learning style 
of those being served by the instruction. In keeping with the research of Howard Gardner 
(1983), Ashmore, Miller, Schuckrnann, and Weyler (1984) teachers are call upon to 
realize that students have unique learning styles; thus, it is essential that teachers employ 
a variety of methods when instructing in order to appeal to all types of learners. 
Today's teaching styles should be different from approaches that have been 
traditionally used. It is time for the schools to start focusing on the innate abilities that 
children possess rather than on the traditional educational formula that is not totally 
consistent with developmental learning and cognition. Could the match between teaching 
styles and learning styles make a significant impact on student achievement? According 
to Ladd (1 993), identification of teaching and learning styles is the first step to improving 
instruction. Also, implementing variety in the classroom could possibly increase 
attendance. However, Darling-Hammond (2000) found that schools can make a 
difference in mathematics, and a great portion of the difference is due to the teacher's 
experience, preparation and credentialing. In response to this research, more than 25 
states have enacted legislation to improve teacher qualifications (Darling-Hammond, 
1997). 
Educational theorists have argued that there is much more to learning than just the 
processing of information (Pintrich & Marx, 1993). It is important for a student to feel 
comfortable and at ease in the classroom (Ashore et al., 1984). Creating a classroom 
atmosphere with a low level of anxiety helps students remain focused and motivates them 
to take risks (Ashore  et al.). Research suggests that factors such as parental education 
and socioeconomic status of the family are out of the control of schools but still influence 
student achievement. It is then imperative that an environment is created for students to 
be themselves and to develop in a way and at a pace appropriate to them. Educational 
institutions are being asked to provide proof that students are receiving a quality 
education under the No Child Left Behind Act of2001 (NCLB, 2002). Political leaders, 
national, state, and local governmental agencies, as well as the general public, have 
placed a great emphasis on education reforms. Educators realize the need to continue the 
search for ways to enhance student achievement. 
Organizational Chart 
The role of each member of the faculty is essential for the success and 
improvement of education. Teaching is conducted within the organization of the school 
but more specifically within the context of the classroom. The organizational chart of 
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school is shown in Figure 1 to indicate the relationships between the school's principal, 
assistant principals, teachers, students, and parents. Standardized objectives, content 
methodology, and an evaluation system for all classrooms may be set by the central 
district office; however, the principal is the instructional leader of the school who through 
collaboration oversees the implementation of the curriculum and instruction. The 
principal as the instructional leader can delegate this role of implementing the curriculum 
and instruction to the assistant principals who engage the teachers in the process of 
preparing lessons and teaching in the classroom. The implementation of this centralized 
curriculum could vary from school to school depending upon the philosophy of the 
principal and assistant principals. 
In the classrooms, it is the responsibility of the teachers to communicate the 
aligned curriculum to all students. However, teachers vary among schools and 
classrooms. These diverse variables could influence the performance of students as well 
as the discipline. Lack of teacher preparation to meet the needs of all students can be 
demonstrated in the delivery and quality of lesson plans. The method as to how teachers' 
effectiveness is evaluated should be a major concern as one tries to determine the reason 
for the lack of student achievement. Students come to school with different educational 
abilities and from different backgrounds which could have a profound effect on their 
perceptions of themselves, their peers, their families, and their school. 
Str~tlrnts Pat rtlh 
Figure 1. Organizational Chart. 
As we look further, we examine those structures that might have additional 
impact on student learning. For example, the increased ESOL population, focuslgifted 
cluster classes, and early intervention pull outs for language arts. By providing teachers 
with current research, instructional strategies, practical application within the classroom, 
ongoing support from peers, principals, assistant principals, and other resource personnel, 
increase student achievement should occur. 
Current Program 
In trying to close the achievement gap, an additional mathematics initiative called 
Continuous Quality Improvement (CQI) was put into place. This mathematics initiative is 
being tried and has been effective within the school of interest. The Continuous Quality 
Improvement (CQI) model is an eight-step process: data desegregation, timeline 
development, Academic knowledge skills, target time, assessments, team time 
(tutorial/enrichrnent), maintenance, and monitoring. CQI is implemented each day for a 
30-minute block of uninterrupted time. Hands-on activities are designed for enrichment 
and tutorial groups each day. Target skills are identified by the lowest 20% of skills from 
the Georgia CRCT. While this program is based on best practices, it can be argued that 
any program with a concentrated effort in a particular field would produce significant 
results. 
Purpose of the Study 
The purpose of the study was to determine if student achievement in mathematics 
can be improved by student and teacher related variables such as the use of higher-order 
thinking skills/Bloom's taxonomy, teaching styles and techniques, lesson plans, staff 
development, socioeconomic status, gender of students, attendance, student learning 
styles, student motivation, and student perceptions of class climate. Which of these 
variables have the greatest influence on student achievement in mathematics? 
Background of the Problem 
The No Child Left Behind Act of2001 (NCLB) mandates annual testing for 
students in Grades 3 to 8 (U.S. Department of Education, 2002). The Georgia Single 
State-wide Accountability System (SSAS) was chosen by the Peach State to meet the 
requirements of NCLB and included measures of student mathematics achievement. 
Although the school of interest is making Annual Yearly Progress (AYP) and the test 
scores remain above the 90th percentile, there is still room for improvement. In looking at 
the baseline data on the Georgia Criterion-Referenced Competency Tests (CRCT), scores 
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of the 2005 school year showed 55% of the student population exceeded the standards, 
42% met the standards, and 3% of the student population did not meet the standards (see 
Table 1). 
Table 1 
Percentage ojStudents at Each CRCT Performance Level, 2004-2005 
Percentage of Students at Each Performance Level 
Did Not Meet Met Exceeded 
Grade 2 Mathematics N Standard Standard Standard 
All Students 168 3% 42% 55% 
Gender 
Female 
Male 8 5 4% 40% 56% 
Limited English Proficient 26 4% 73% 23 % 




White 97 1% 34% 65% 
Note. The CRCT has three performance levels: Exceeds the Standard (850 and above), 
Meets the Standard (800-849), and Does Not Meet the Standard (below 800). 
While these scores appear to be on target, if we look closer at the majority 
(White) students versus the minority students at the end of the 2005 school year, 12% of 
Black students did not meet standards, while 1% of White students did not meet 
standards. Black and Hispanic students failed to meet standards at a higher rate than 
White students. Although minority students' test scores are improving, Majority students' 
test scores appear to be improving at a much higher rate. 
As the student population continues to become more diverse and shows a decline 
in socioeconomic status which is associated with low performance as shown in Table 2, it 
will become more difficult to move the at-risk students up various performance levels. 
Given the changing demographics (see Table 2) and other school-related factors, more 
thought needs to be given to additional methods which could increase achievement in the 
mathematic content area. 
Statement of the Problem 
The limited academic achievement of American students in mathematics has been 
a problem for educators. Programs to improve student's mathematics achievement often 
have mixed results. This study investigated the relationship between systematic lesson 
planning, higher- and lower-order thinking skills, and student (e.g., learning styles, 
socioeconomic status, gender, attendance, motivation, class climate) and teacher 
variables (e.g., staff development, teaching style) and student achievement in 
mathematics. 
Table 2 
Selected School Demographics 
School Year 
200 1-2002 2002-2003 2003-2004 2004-2005 
Enrollment 1,095 1,123 1,061 1,053 
Average Attendance 97% 97% 96% 96% 
ESOL Program 6% 5% 6% 6% 
FreeIReduce Lunch 9% 17% 19% 21% 
Asian 10% 11% 13% 14% 
Black 8% 11% 11% 12% 
Hispanic 9% 11% 13% 14% 
White 70% 64% 60% 5 6% 
Multi-racial 2% 3% 3% 4% 
Research Questions 
This study was designed to answer the following research questions: 
1. Does systematic lesson planning have an impact on students' achievement in 
mathematics? 
2. Do second-grade students who are taught by teachers utilizing systematic 
lesson planning and teaching improve their CRCT Mathematics performance 
categories from pretest to posttest? 
3. Is there a significant relationship between teaching styles and student 
achievement? 
4. Is there a significant relationship between teaching techniques and student 
achievement? 
5. Is there a significant relationship between lesson plans and student 
achievement? 
6. Is there a significant relationship between staff development and student 
achievement? 
7. Is there a significant relationship between student learning styles and student 
achievement? 
8. Is there a significant relationship between student perceptions of school 
climate and student achievement? 
9. Is there a significant relationship between socioeconomic status and student 
achievement? 
10. Is there a relationship between student motivation and student achievement? 
11. Is there a relationship between student attendance and student achievement? 
12. Is there a significant relationship between student gender and student 
achievement? 
Significance of the Study 
The current environment of accountability and testing found in America's schools 
places pressure on teachers and students alike. This study is designed to give insight into 
acquiring new ways of thinking, problem solving and learning by minority students, thus 
accelerating their learning gains. The potential impact of this study could have school- 
wide implications. Administrators could use the information to refine their supervision of 
teaching practices for the entire school, not just the second grade. The results could 
provide educators with an awareness of the influence that their teaching styles and 
techniques have on teaching the learners to become more effective thinkers. 
Elementary school teachers can use the final product or outcomes of the study to 
assess the importance of the link between teaching techniques to student performance 
(Henson & Borthwick, 1984; Ladd, 1993; Smith & Renzulli, 1984). According to Brown 
(1 978), the greater the congruency (the lower the discrepancy score between learning 
styles and teaching styles), the higher the achievement. Recognizing the need to address 
increasingly diverse populations and the widening gap in achievement among students of 
varying gender and raciallethnic groups, the rationale for linking teachingllearning styles 
with teacher expectations establishes a basis for using Bloom's taxonomy when 
developing students' higher-order thinking skills (Bass, 1991). 
Summary 
This chapter introduced the problem of investigating the relationship between 
systematic lesson planning, higher- and lower-order thinking skills, and selected student 
and teacher variables and student achievement in mathematics. Chapter I1 contains a 
review of literature. 
CHAPTER I1 
REVIEW OF THE LITERATURE 
Introduction 
The literature review is organized into the following categories: student 
achievement, attendance, student motivation, teaching styles, teaching techniques1 
Bloom's taxonomy, student learning styles, lesson plans, staff development, 
socioeconomic status, gender, and classroom climate. The goal of this literature search is 
to set the context for the present investigation and determine what, if any, studies have 
been conducted on the impact of teaching styles and other variables on student 
achievement in mathematics. 
Student Achievement 
Under the No Child Left Behind Act of 2001 (NCLB, 2002), standardized test 
scores are the indicator used to hold schools and school districts accountable for student 
achievement. Each state is responsible for constructing an accountability system for 
student performance. There is, however, no concise, quick fix answer or series of specific 
activities that will result in increased student achievement. 
Since the 1990s various approaches to increasing student achievement have 
emerged to address the issues of increased accountability. Each approach provides some 




O'Clair (2005) did a study to measure the impact of a middle school mathematics 
initiative on student achievement. A survey research design was used to categorize the 
levels of implementation by seventh-grade mathematics teachers. The survey targeted the 
teachers' participation in four key components of the middle school mathematics 
initiative, based on an expanded model of the theory of action of standards-based reform 
by Elmore and Rothman (1 999): district-led professional development, school 
walkthroughs, site-based team planning, and use of the standards-based Connected 
Mathematics program. In a western urban school district, 18 of the 2 1 contacted teachers 
from 2002 and 2003 completed and returned their self-administered surveys; 26 of 33 
from 2003 and 2004 completed and returned their self-administered surveys. The Year 1 
sample represented 29% of the total teacher population and their 1,259 students were 
24% of the total student population. The Year 2 teacher sample represented 39% of the 
teachers and their 1,765 students were 33% of the total student population. The scale 
scores of these students from 18 schools were the dependent variables for analyses of 
variance. The independent variables were the year and level of implementation that was 
determined by weighting the results from the teacher survey against a rubric of 
implementation created by the researcher. The major findings showed statistically 
significant differences by years and by levels of implementation. The seventh-grade 
students' mathematics scale scores on the statewide standards-based assessment 
positively improved and the strength of the effect was small. Using a 2-way ANOVA to 
compare the four groups of high and low implementation in both years, there was a 
statistically significant difference between the students' scores who experienced higher 
versus lower levels of implementation in their seventh-grade mathematics classes. The 
students of the higher implementation group of teachers, who had less teaching 
experience but attended more professional development and had more team planning, had 
higher mathematics scale scores. The research results conclude that there was a 
statistically significant small improvement. 
Ackley, Colter, Marsh, and Sisco (2003) explored the data with reference to 
student achievement in a democratic or participatory classroom environment which took 
place in a suburban middle school in state of Washington. Interviews were held with 
three teachers who identified themselves as teachers who regularly use democratic 
classroom meetings to examine classroom rules and classroom learning choices. Student 
achievement records were examined for some students identified as "discouraged 
learners," underachievers in the lowest quartile of most graded classroom activities. 
Findings suggested that teachers can have a more positive influence on student 
achievement when they allow students to have a voice in classroom decisions. 
Ding (2006) examined the relationship between teacher effectiveness and 
students' achievement as measured by test scores. This relationship suggested that there 
was a direct causality among teacher preparation, teacher quality and student 
achievement. It stressed that policymakers and public and private funding agencies 
believed that these test scores correlate to the quality of teaching effectiveness. The study 
discussed several issues that included teacher effects, teaching or teacher effectiveness 
and the educational model for school and teacher effects on student achievement. 
Hampden-Thompson and Johnston (2006) described the differences in the 
distributions of nonschool factors related to student achievement among 15-year-old 
students and their families in the United States and other countries at similar levels of 
economic development. The first objective was to describe how the United States 
differed from the other countries assessed in terms of the distribution of SES and family 
characteristics. Generally, the United States did not differ from the other 19 countries in 
terms of the distribution of SES and family factors on four, but not all, of the 
characteristics. The differences came when looking at two characteristics, parent 
occupation and family structure. The United States had a higher percentage of 15-year- 
olds with parents of high occupational status and a higher percentage of 15-year-olds 
residing in non-two-parent households compared to the 20-country average. 
Sterbinsky, Ross, and Redfield (2006) did a study of the longitudinal impact on 
school change and student achievement and of the implementation of varied 
Comprehensive School Reform (CSR) models. The models were investigated in 12 
elementary schools in diverse geographic locations. Each school was individually 
matched and compared to a demographically similar control school on measures of 
school climate, teacher satisfaction, observed classroom teaching methods, and student 
achievement on a battery of four individually administered reading tests. Data were 
analyzed for all CSR-control school pairs combined and separately for pairs representing 
four different CSR models (Balanced Early Literacy Initiative, Core Knowledge, Direct 
Instruction, and Success for All). Although results varied across location (rural versus 
urban) and models on different measures, overall CSR advantages were evident for 
teacher attitudes, school climate, and student achievement. Observations done on 
teaching strategies further revealed the teachers' general conformity to the CSR models' 
pedagogical emphasis on direct instruction, ability grouping, and higher-order 
questioning. 
Cadiz (2006) presented the application of Hierarchical Linear Models (HLMs) in 
reanalyzing fourth-grade mathematics student achievement by using 1996 SIMCE data. 
This article was part of a study that represented a first attempt to explore more 
sophisticated statistical techniques in order to obtain a better understanding of student 
achievement and the effects of schools in Chile. To achieve this goal, two types of school 
administrations were analyzed: municipal and private subsidized schools, respectively, 
utilizing the one-way ANOVA model and the random-intercept model as the primary 
HLMs. Results indicated that there were significant differences not only within, but also 
between municipal and private subsidized schools in mathematics achievement. 
Zvoch and Stevens (2006) analyzed mathematics achievement data from a 
longitudinal matched student cohort in a large southwestern U.S. school district to 
investigate school context and practice effects on the academic performance and growth 
of middle school students. His investigation of the degree to which aspects of the school 
environment related to mathematics achievement outcomes revealed two distinct patterns. 
School context, as measured by student and school demographic characteristics, related 
closely to mathematics performance levels but had little relationship with mathematics 
growth rates. The opposite was true for aspects of school practice. Teacher educational 
attainment and the mathematics curricula delivered to students were not related to student 
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performance levels but were moderately associated with mathematics growth rates. These 
results suggested that the effect of some policy-relevant school variables may be difficult 
to identify when student achievement is studied at a single point in time. However, 
investigation of school impacts on student achievement may be facilitated when an 
analytic strategy that takes into account the time-dependent and cumulative nature of 
schooling is adopted. 
Burkam, Michaels, and Lee (2007) used a nationally representative sample of 
over 12,000 children and nearly 750 schools from the Early Childhood Longitudinal 
Study, kindergarten cohort and hierarchical linear modeling, to investigate the association 
between literacy and mathematics learning and grade configuration. Preprimary schools, 
spanning only preschool through kindergarten, comprise over 12% of U.S. schools that 
offered kindergarten. These schools tend to be nonpublic, have smaller kindergarten 
enrollments, and attract more affluent and more academically prepared children than 
public primary and elementary schools. Despite the initial social and academic 
advantages of children attending preprimary schools, results indicated that 
kindergarteners in these schools learned significantly less in mathematics and reading 
over the school year than kindergarten children in differently configured schools, even 
when children's social and academic backgrounds were taken into account, as well as the 
structural, social, and academic composition of their schools. 
In comparing alternative approaches, Heck (2006) used cut scores of successive 
cohorts of students to identify schools that were unsuccessful and others that were failing. 
For many schools, however, this score did not provide an accurate, fair, or 
comprehensive performance assessment. The focus of this study was to compare three 
alternative approaches for estimating student progress with respect to their accuracy, 
equity, and usefulness in making inferences about school effectiveness. The study 
compared achievement estimates compiled across a 4-year period from successive and 
longitudinal cohorts in a multilevel sample of 123 elementary schools and several 
thousand students. The findings were: First, method effects associated with the designs 
interacted with estimates of school effectiveness. Less than 20% of the schools were 
similarly identified as meeting performance standards across all three designs 
investigated. Second, in each approach, contextual indicators, for example student 
composition, dominated when explaining between school differences in proficiency 
levels. Third, the longitudinal-cohort approach provided more comprehensive results 
about performance because of the simultaneous focus on student proficiency and growth. 
Equity and usefulness also increased in comparisons of student growth because student 
composition and context effects diminished. Conversely, process effects academic 
expectations were increased in explaining school effectiveness. The findings suggested 
caution in making decisions about schools based on proficiency levels because both 
method effects and extraneous variables interacted with the validity of estimates 
obtained. 
In general, according to Kilpatrick (1992), student achievement and 
understanding are significantly improved when teachers are aware of how students 
construct knowledge, are familiar with the intuitive solution methods that students use 
when they solve problems, and utilize this knowledge when planning and conducting 
instruction in mathematics. 
Student Motivation 
The question of how to motivate students in the classroom has become a leading 
concern for teachers of all disciplines. Student motivation becomes especially relevant to 
mathematics education in light of recurring questions about how to get more students 
interested and involved in mathematics. It is imperative that we prepare all youth for the 
job market. Given the economy in which they will have to work places a premium on 
communication, critical reasoning, and problem-solving skills. It is the responsibility of 
the schools to foster the development of these skills in their students. Integral to the 
success or failure of this endeavor is student motivation. 
Gardner (1 985) and Deci and Ryan (1 985) created the intrinsiclextrinsic 
motivation theory. They claimed that learners who are interested in learning tasks and 
outcomes for their own sake (intrinsic) rather than for rewards (extrinsic) are likely to 
become more effective learners. More specifically, according to Deci and Ryan, intrinsic 
motivation refers to motivation to engage in an activity because that activity is enjoyable 
and satisfying to do. Extrinsically motivated behaviors are those actions carried out to 
achieve some instrumental end, such as earning a reward or avoiding a punishment. This 
type of motivation does not necessarily imply a lack of self-determination in the 
behaviors performed. Dickinson (1989) claims that success enhances motivation only in 
children who are focused on learning goals, that is, who are intrinsically motivated. 
According to Koestner and McClelland (1 990), research on intrinsic motivation has led to 
the conclusion that intrinsic motivation will be greatest under conditions that foster 
feelings of challenge, competence, and self-determination. They also claimed that if 
external events enhance feelings of competence, as when someone is told he or she has 
done a task very well, intrinsic motivation is likely to increase. By contrast, events that 
lead to feelings of incompetence are likely to undermine intrinsic motivation. 
Winn7s (2002) studies of motivation, drawing on psychological theory, identified 
learning, teaching and assessment strategies which are likely to enhance motivation. This 
article used qualitative data from interviews with students to provide a broader 
perspective on motivation. It was found that some students with demanding family or 
employment commitments were able to integrate the demands of the course into their 
lives, while others had little time available for academic work. There was also a group of 
students who had few commitments other than the course, but spent little time studying. 
It was suggested that the use of motivation enhancing approaches to teaching will be 
limited unless there is also change, to address the needs of those students whose 
responsibilities impede their capacity to study. 
The study by Pogue and Abyun (2006) hypothesized that teacher nonverbal 
immediacy and credibility interact to impact student motivation and affective learning. 
Utilizing an experimental 2 x 2 factorial design, 586 students were exposed to one of four 
written scenarios and completed motivation and affective learning scales. Results 
indicated that students experience more affective learning and motivation with highly 
immediate, highly credible teachers and experience the least motivation and affective 
learning with low-immediate, low-credibility teachers. Further, students experienced 
more affective learning with low-immediate, high credibility teachers, compared with 
high immediate, low-credibility teachers. This study indicated that affective teaching is a 
function of both personal communications between teachers and students as well as 
teacher credibility. 
Middleton (1 992) explored the relationship between teachers' and students' 
personal constructs regarding intrinsic motivation in the mathematics class. Participants 
were six middle-school mathematics teachers and 30 students fiom 5 classes. Videotape, 
direct observation, individual interviews, and repertory grid tasks focused on the ways in 
which teachers attempted to build their students' motivations into their lessons, and the 
belief systems of teachers versus students. Mathematics activities for each class served as 
elements for construct elicitation in the repertory grid task. Teachers and students were 
presented with random pairs of activities and were asked to determine what made one 
activity more fun than the other. Responses (constructs) were entered into a computer 
program that paired each activity with each construct and asked participants to rate how 
well each construct described each activity. Despite the similarities, the differences that 
were apparent seem to be problematic to the extent to which teachers can anticipate the 
motivation of their students. It was found that teachers did pay attention to motivating 
their students in developing their lesson plans, but the ways in which they attempted to 
build motivating exercises seemed to be more dependent upon the teachers' personal 
conceptions of intrinsic motivation then their beliefs about their students. Most of the 
studied teachers knew very little about the motivational beliefs of their students. 
Teachers' and students' cognitive organization of constmct supported the model 
proposed by Middleton, Littlefield, and Lehrer (1 992). In general, the results indicated 
that when teachers are able to predict their students' beliefs, they are better able to fine 
tune their instruction to turn kids on to mathematics. 
Schweinle, Meyer, and Turner (1999) explored the relationship between 
motivation and the affects in upper elementary mathematics classes from the perspective 
of flow theory. They also investigated the relationship between students' motivation and 
teachers' instructional practices. Students' reported classroom. experiences formed four 
factors-Social Affect, Personal Affect, Efficacy, and Challenge/Importance. On the basis 
of student reports, the authors concluded that (a) affect is essential to student experience 
in mathematics lessons; (b) skill is perceived in conjunction with affective variables; (c) 
challenge is identified as a threat to students' efficacy; and (d) importance of a task is 
more relevant to motivation than is its challenge. A qualitative investigation of teacher 
instructional discourse suggested that the following teacher practices related to student 
motivation: (a) provision of substantive feedback and clarification of concepts, (b) 
support for autonomy, cooperation, and social relatedness; and (c) emphasis on learning 
for its own sake. Results suggested that emphasizing the balance of challenge and skill, 
supporting self-efficacy and value for mathematics, and fostering positive affect can 
enhance student motivation in the classroom. 
Stevens, Olivarez, Lan, and Tallent-Runnels (2004) evaluated self-efficacy and 
motivational orientation across Hispanic and Caucasian students to predict variables 
related to mathematics achievement, including mathematics performance and students' 
plans to take additional mathematics courses. Path models were analyzed for 358 students 
in Grades 9 and 10 who attended a West Texas high school and for the sample split by 
ethnicity. Tests of each model parameter across ethnicity revealed one significant 
difference, suggesting that the relationship between prior mathematics achievement and 
self-efficacy was stronger for Hispanic students. Findings also indicated that similar 
motivational systems existed to predict mathematics achievement across ethnicity; 
however, Caucasian students did not place as much emphasis on prior mastery 
experiences as did Hispanic students, revealing that other factors may be active in 
influencing their self-efficacy. 
Vlahovic-Stetic, Vidovic, and Arambasic (1 999) studied motivation. The aim of 
this study was to examine whether motivational-emotional variables such as intrinsic 
orientation toward schoolwork, mathematics anxiety, academic self-esteem, attribution of 
success and failure in mathematics and situational interest in mathematics could 
differentiate different groups of mathematically gifted pupils. The sample consisted of 
147 selected primary school pupils (9-1 0 years of age) who were assigned to the 
following groups for comparison: 3 1 mathematically gifted achievers, 3 1 mathematically 
gifted underachievers, and 85 mathematically non-gifted pupils. The results showed that 
the gifted pupils differ from the non-gifted ones in attaining higher levels of intrinsic 
orientation toward mathematics, lower mathematics anxiety, lower attribution of success 
to external factors and effort, as well as in lower attribution of failure to external factors 
and abilities. Also, gifted achievers had lower attribution of success to effort than gifted 
under-achievers and non-gifted pupils. 
Attendance 
The New York City Board of Education in 2000 issued a report which examined 
the extent to which student attendance, teacher certification, and teacher absence 
explained differences in reading and mathematics achievement among elementary and 
middle schools in New York City beyond that explained by such demographics as 
receiving free lunch, being an English language learner, and receiving special education 
services. Multiple regression analysis indicated that student attendance and teacher 
certification rates were positively and significantly related to student outcomes on 
mathematics and reading achievement tests, even after factoring out the effects of student 
demographics. However, average teacher attendance had no significant effects. These 
results were obtained for both elementary and middle schools. The effect of student 
attendance was greater than that for percentage of certified teachers in middle schools, 
but not in elementary schools, where the effects were of the same magnitude (New York 
City Board of Education, 2000). 
The research and analysis completed by Roby (2004) focused on one variable and 
its relationship to student achievement: school-wide student attendance. It is a variable 
that is often overlooked or taken for granted as an interesting but meaningless statistic; 
however, the positive impact of good school attendance on academic achievement may 
be greater than historically thought (Lamdin, 1996). Coutts (1 998) suggests student 
attendance should be charted and monitored weekly, since high attendance rates are 
indicators of effective schools. 
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Borland and Howsen (1 998) suggested that Lamdin's (1 996) results were biased 
because of his failure to include measures of student innate ability and competition in the 
explanation of student performance. When these two variables are taken into account, 
student attendance is shown to be insignificant in terms of its effect on student 
performance. Thus, policies designed to increase student attendance may result in an 
inappropriate use of education resources. In a recent issue of the Journal of Educational 
Research, Lamdin contended that one policy variable that receives little attention with 
respect to student performance is student attendance. He presented an empirical model of 
student performance in which he found that the average level of attendance at a school 
has a significant and positive influence on performance; he recognized, however, that 
student attendance may be a proxy for other variables such as student innate ability or 
parental concern. He concluded that education analysts and policymakers should 
reconsider policies and procedures with respect to school attendance. 
Teaching Styles 
The selection of an appropriate teaching approach is important to the success of 
the teaching process. To be successful, teachers must learn how to use a variety of 
teaching strategies (Joyce & Weil, 1986). According to Canfield and Canfield (1976), 
research on learning and teaching styles can serve as a basis for selecting teaching 
approaches. Joyce and Weil(1986) proposed that students react differently to different 
teaching methods, and that the selection of the proper method is critical to the learning 
style of those being served by the instruction. 
After looking at the literature, teaching styles seem to vary as much as learning 
styles. Much research has been done on the importance of identifying students' learning 
styles and address teaching styles to enhance their interest. In reviewing the research, it is 
becoming clear that different teaching styles are dependent upon personal preference and 
personal experiences. 
Fidler (2002) examined the impact of the teacher on student achievement. The 
study used multilevel statistical modeling to examine the teaching strategies and 
techniques observed in the classroom that were significant predictors of student 
achievement, as measured by the spring 2000 StanfordAchievement Test (Ninth Edition) 
reading, mathematics, and language subtests. The multilevel analysis included controlling 
for student-level and teacher-level characteristics that might have otherwise biased the 
results. Some of the control variables at the student-level included the pretest (spring 
1999) NCE score, language classification, grade level, and SES (freelreduced lunch). The 
teacher-level predictors included credentialing and years of teaching experience. The 
results indicated that classroom management, individualization and engagement of 
students impacted student achievement. 
Flanagan's (2005) study integrated the research on cognitive apprenticeship and 
transfer theory. An Integrated Cognitive ApprenticeshipITransfer (ICAT) model was 
designed for classroom use. The ICAT model incorporated cognitive apprenticeship and 
transfer strategies. A study was conducted using two fifth-grade classrooms. The teacher 
in the experimental classroom used the ICAT model as her preliminary model for 
instructional delivery in the areas of mathematics, science, and reading. This teacher 
received training and information on cognitive apprenticeship strategies as well as 
strategies for teaching for transfer that had been included in the ICAT model. The teacher 
in the control group delivered curriculum through more traditional instructional means. 
Scores on the Iowa Tests ofBasic Skills (ITBS) as well as Achievement Level Tests 
(ALT) were gathered from the previous school year. During the course of the fifth grade 
year, participating students in the experimental group were taught using the ICAT model. 
In the spring of the school year, the students in both groups were given the ITBS and 
ALT assessments. The researcher designed assessment tools to test for transfer skills as 
well as a Learner Perception Survey to look for differences in student motivation, 
perception of school, peers, and self were also administered. An analysis of variance was 
used to analyze the data from the ITBS and ALT. The analysis done on the ITBS and 
ALT did not yield any significant difference. An ANOVA was also conducted on the data 
collected from the Transfer Assessment. A statistically significant difference was found 
on the data gathered from the Transfer Assessment. A test was used to analyze data from 
the student responses to the Learner Perception Survey. Analysis of these data indicated 
that students in the experimental group appeared to have had more motivation and a more 
positive perception of school, peers, and themselves as learners. 
Honigsfeld and Schiering (2004) did a research project on teacher candidates' 
learning style preferences and the implications there were for their teaching styles. The 
researchers utilized two different learning-style assessment instruments based on Dunn 
and Dunn's (1993) learning style model-one paper and pencil and one on-line learning 
style assessment instrument to identi@ course participants' learning styles. Within the 
same institution of higher education, the learning style concept was introduced and 
operationalized in two different ways. A combination of quantitative and qualitative 
approaches was used. The sample size for the study was 206. Throughout the 20 learning 
style variables, in 19 of them the majority of the sample scored in the 41%-59% range 
indicating no preference. The variable for which the most preference was indicated was 
structure, 64.5% of participants required it. The authors suggested that it is vital to 
address how students learn, whether at the elementary, secondary, or college levels. 
Zhang (2004) investigated the role of thinking styles in university students' 
preferences for teaching styles and their conceptions of effective teachers. There were 
255 students participating (121 men and 134 women) from the University of Hong Kong. 
Participants responded to three self-report tests: Thinking Styles Inventory-Revised by R. 
J. Sternberg, R. K. Wagner, and L. F. Zhang, Preferred Thinking Styles in Teaching 
Inventory by L. F .  Zhang, and Effective Teacher Inventory by L. F .  Zhang. Results 
indicated that even after age, gender, and academic discipline were controlled, particular 
thinking styles predisposed students to particular teaching styles. Moreover, students 
were open to more than just teaching styles that precisely matched their own thinking 
styles. Results also indicated that students; thinking styles made a difference in their 
conceptions of effective teachers. 
Jones and Tanner (2002) investigated teaching styles in Wales which was 
prompted by ongoing concerns over standards of mathematics. Eight mathematics 
teachers from four secondary schools in south Wales formed a teacher inquiry group to 
research the impact of introducing whole-class interactive teaching strategies into their 
own practice. Possible teaching approaches and activities were developed and agreed 
upon during group meetings. These were tried by the teachers during their normal 
mathematics lessons. Lesson observations, interviews with teachers and discussions at the 
group meetings indicated that the implementation of the approaches varied significantly 
across teachers. This paper analyzed the variation in interpretations and teaching styles 
and discussed their impact on the quality of the classroom discourse. The determining 
features discerned included the extent to which pupils were encouraged to reflect on their 
mathematical knowledge, and the ways in which teachers were able to scaffold pupils' 
learning. 
Teaching Technique - Higher-Order Thinking Skills (HOTS) 
Academic achievement of children is related to their ability to think. It has long 
been known that the family structure is an important factor in how well a child learns. 
The Milwaukee Project by Heber, Garber, Harrington, Hoffman, and Falender (1972) 
showed that when mothers were provided with a basic level of education and involved in 
the teaching of specific language and cognitive skills, the mental abilities and 
achievement scores of their children increased steadily over those in the control group. 
The decline in the family structure and the increased number of latchkey children in 
schools today have made the teachers doubly responsible for the development of mental 
abilities and thinking skills of their students (Sultana, 2001). 
Thinking is a continuum. It requires knowledge, information, comprehension, 
analysis, and synthesis. It requires mental processes of conceiving, manipulating, and 
dealing abstractly with ideas. According to Valett (1978), higher-order thinking is 
abstract in nature. The student must mentally respond to information presented by 
analyzing, synthesizing, and evaluating. These are the higher-order thinking levels of 
Bloom's taxonomy. Higher-order thinking skills are not automatic. They are shaped by 
numerous cultural experiences and by the nature of the educational process itself. 
Sultana (2001) examined the lesson plans of 67 teacher interns in Kentucky to 
determine the extent to which their lesson objectives were designed to develop higher- 
order thinking skills in their students. Copies of the first lesson plans submitted by first- 
year teachers in one large Kentucky school system for a three-year period, 1995-1 998, 
constituted the data for this study. Two researchers individually and independently 
categorized the data into cognitive levels using Bloom's taxonomy. Data analysis found 
that 41.3% of the new teachers' lesson objectives were at the knowledge level, the lowest 
cognitive category. Only 3.2% of the teachers' lesson objectives were found to be at the 
highest level of Bloom's taxonomy, evaluation. Nineteen percent of the objectives were 
at the comprehension level, the second lowest level of the taxonomy, and application, the 
third lowest level, accounted for 16.7%. The next level of the taxonomy, analysis, 
represented 10.3%. The remaining 9.5% of the objectives were at the synthesis level, 
which is the second highest level of the taxonomy. Data from this study indicated that the 
first-year teachers in this school district were aiming their teaching primarily at the 
lowest cognitive levels. 
Student Learning Styles 
In keeping with the research of Howard Gardner (1 983), Ashmore, Crowe, Miller, 
Schuckmann, and Weyler (1 984) called upon teachers to realize that students have unique 
learning styles. Thus, it is essential that teachers employ a variety of methods when 
instructing to involve all types of learners. This will afford all students the opportunity to 
learn. 
Dunn and Honigsfeld (2006) discussed different approaches to reading instruction 
and explored how students' learning-style preferences impact upon their achievement. 
According to the authors, when a change is proposed some teachers embrace the 
possibility, some resist it and others argue about the advantages and disadvantages. 
Charkins and Wetzel(1985) conducted research at Purdue University to 
determine if there was a link between teaching styles and learning styles and the effect of 
any link on student learning. This study included 600 students, 20 instructors, and 3 
teachinglleaming styles. The Grasha-Riechmann Learning Styles Questionnaire was used 
to determine the types of learning styles. It was an ex post facto design; prior to data 
collection no controls were instituted. Their findings were that the larger the divergence 
between teaching style and learning style, the lower the student's gain in achievement. 
Raines (1 976) conducted research using the Canfield's Learning Styles Inventory 
and Teaching Styles Inventory to determine if significant differences existed between the 
teaching styles of mathematics instructors and the learning styles of their students. Raines 
also compared the learning styles inventories of students with varying levels of grade 
achievement. Subjects consisted of six mathematics instructors and 575 mathematics 
students at Manatee Junior College. Results revealed that students with higher grade 
levels of achievement had learning styles more closely related to instructors teaching 
style than the students achieving the lower grade levels. Raines concluded that grade 
achievement levels would likely improve as a result of matching learning styles and 
teaching styles between students and instructors. 
Student Gender 
Schulenberg, Goldstein, and Vondracek (1991) did a study which investigated 
whether gender differences in career interests were moderated by educational aspirations, 
career certainty, grade level, or parental education level. A standardized measure of 14 
career interests was administered to a rural sample of 699 junior high and high school 
students. Career interests were grouped into three categories (Science/Technology, 
Business, and ArtIService), and a MANOVA was conducted on each category to 
determine the impact of the independent variables and all possible two- and three-way 
interactions involving gender on career interests. It was found that males scored higher on 
the ScienceITechnology scales and females scored higher on the ArtIService scales. 
High rates of school failure have been reported for secondary school students, 
with boys presenting more schooling difficulties. Livaditis, Zaphiriadis, Samakouri, 
Tellidou, Tzavaras, and Xenitidis (2003) investigated the association between school 
performance and family and psychological factors. A sample of 1,3 15 male and female 
secondary students was recruited from 54 classes randomly selected out of a total of 534 
classes in the Greek region of East Macedonia and Thrace. School performance was 
measured dichotomously according to the final school results (pass or fail). Family and 
socio-demographic data were collected and psychological problems were measured using 
the Youth SevReport (YSR). Male gender, low socioeconomic status, low parental 
education, and parental separation were all positively associated with school failure. 
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Those who failed scored higher on the YSR problem scales than those who passed, and 
boys were more affected by adverse circumstances than girls. The results indicated that 
students, especially boys, with psychological problems and those coming from families 
of low socioeconomic and educational status are at high risk of school failure. 
In the past decade, extensive research on gender and learning styles has produced 
a multitude of findings. In the study done by Severiens and Ten Dam (1994), two 
possible interpretations concerning the educational context and the concept of gender 
identity were investigated: the teacher and the subject he or she teaches. Besides the 
variable gender as a dichotomous variable, the variable gender identity was included to 
reflect the theoretical standpoint of the social construction of gender differences. Using 
multivariate techniques on a data set of 432 adult secondary students, the observed 
relations between gender, gender identity and learning styles were described. Gender 
identity turns out to explain more variance in the use of learning styles compared to 
gender. Furthermore, it was shown that gender identity differences in learning styles do 
not vary across teachers and, with one exception; they did not vary across subjects. 
The disparities between the scholastic achievements of girls and boys have been 
attributed to biological and sociological factors. Klein (2004) investigated the validity of 
these explanations in a multi-variable situation similar. Achievement scores of 3,446 
pupils in the fifth through eleventh grades, half girls and half boys, were sampled. The 
study controlled for teacher gender, teacher seniority, teachers' tendency to assign high or 
low grades, ratings of pupils' behavior, pupil age, class size, disciplinary areas 
(humanities or sciences), test type (multiple-choice or open-question) and school size. 
The finding was that most of the variance in achievement was due to teacher gender, 
whereas the influence of pupil gender was small. 
Students who aspire to become school principals and superintendents must be 
prepared to lead schools committed to serving boys and girls equitably. In this qualitative 
study, 122 graduate students in a cultural diversity course maintained journals of their 
experiences. Andrews and Ridenour (2006) kept records of teaching the course and of 
selected written assignments given to the students, according to Interstate School Leaders 
Licensure Consortium standards, which drive reform in school leadership. From the 
analysis of all written materials by Andrews and Ridenour, they kept identified themes 
that emerged showing that students (a) grew more aware of gender stereotyping and its 
limiting effects, (b) sometimes changed their professional practice toward gender 
fairness, (c) became aware of gender discrimination and power differences on the basis of 
gender, and (d) developed heightened sensitivities to gender-biased language. 
Bastick (2002) considered the possibility that different formats of objective test 
questions might differentially favor males or females and that those males and females 
might respond differently to objective questions aimed at assessing abilities at different 
levels of Bloom's cognitive domain. Class tests were constructed on recently taught 
topics, with each test containing questions in three parallel subtests, multiple-choice, true- 
false, and matching. Each subtest had six questions, and each of the questions was 
targeted to one level of Bloom's Cognitive Domain by the test writers. Questions at each 
level were matched to the same expected difficulty level by the writing team using a 
variant of the Angoff method. This design was replicated in five schools across four 
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curriculum areas with 65 male and 123 female students in Grades 6 through 12. Results 
showed only one significant difference in gender performances across the levels of 
Bloom's Cognitive Domain. There was a female advantage at the level of Analysis. A 
comparison of mean male and female scores on three subtest formats also showed only 
one statistically significant advantage, an advantage for females on the matching 
questions. This was found to be due to significant female advantages at the Analysis and 
Synthesis levels. 
Classroom Climate 
Adalsteinsdottir (2004) examined the behavior and practice of 20 teachers, 10 in 
small schools (100 pupils) and 10 in large schools. The focus was on the observation of 
teachers' non-verbal behavior in small and large classrooms, teachers' practices in the 
classroom and their efforts to meet the individual needs of all students. 
There was a five-point observational scheme developed to observe two aspects of 
teachers' communication: body messages and voice messages. Semi-structured 
interviews were designed for this study in order to explore the teachers' perspectives and 
understanding of teacher-pupil interaction and learning in the classroom. The five body 
messages involved the teachers' physical and psychological orientation towards students, 
body posture, physical openness, facial expression, and the appropriate use of touch as 
well as the four voice messages relating to the use of voice, volume, articulation, and 
vocal expression. Before beginning the actual study, a pilot study was conducted in order 
to ensure the accuracy of the observation and the reliability of the observation scheme. In 
the first stages the researcher informed potential participants of the aims and process of 
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the study but no mention of non-verbal observations would be observed for fear of undue 
pressure. The 20 teachers were grouped into three categories: empathetic teachers, non- 
empathetic teachers and uncommitted teachers. The classroom observations and 
interviews revealed that the empathetic teachers created harmony in their classrooms and 
they organized their teaching methods according to the needs of the students. On the 
other hand, the teachers who were categorized as non-empathetic teachers established 
good order, but their use of teaching methods was droning. These teachers taught the 
whole class and then attended to the needs of individuals; however, the uncommitted 
teachers provided students with the same task, not considering the individual needs of 
any of the students. When data from the structured observations were analyzed, there 
were few significant differences in teachers' behavior as a function of the type school, 
size of class, experience or gender. Based on this study student learning and environment 
are directly impacted by teachers' perceptions, behavior and practice. 
Professional Development 
Vavrus, Ozcan, Determan, and Steele (1996) investigated the success of Dubuque 
Community School District (Iowa) in meeting its policy goal for equity and diversity 
through related policies and practices for staff development, curriculum development, 
and site-based initiatives. A survey instrument was developed and pilot tested in 
collaboration with teachers, administrators, community members, and college 
researchers. The survey was correlated to measure the intervention of 32 hours of staff 
development through workshops in diversity and student achievement. The 594 teachers 
employed by the district completed the survey in November 1995, and an additional 
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random sample responded to an open-ended questionnaire during the spring of 1996. All 
48 dependent variables showed significant growth in the multicultural attitudes and 
behaviors of the district, the schools, and the teachers. 
Engstrom and Danielson's (2006) study dealt with teachers' perceptions of how 
one school district supported and sustained a teacher-led staff development committee's 
(SDC) professional development program. Several of the teachers who participated in the 
grant-funded professional development opportunities shared their perceptions of the 
effectiveness of this model on their professional growth. The development program 
focused on learning about multiple intelligence theory and implementing classroom 
practices based on the theory. 
Faculty and staff workshops provide a way of enhancing teaching and learning 
strategies and pedagogical techniques. Lindman and Tahamont (2006) included faculty 
and staff development workshops designed to create a team that taught interdisciplinary 
courses which addressed issues of diversity and democracy for first-year students. 
Strategic planning of the workshop and responsiveness to participants' needs and 
interests engendered collegiality, collaboration and curricular change. 
Barnett (2004) investigated staff development. The purpose of his study was to 
determine the characteristics and perceived effectiveness of staff development practices 
in selected high schools in South Dakota. The analysis of the data explained that well 
organized meetings that are short and to the point with practical information that teachers 
can take to their classrooms are among the staff development practices that teachers 
prefer. The primary recommendation to emerge from the study focused on increased 
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involvement and cooperation among teachers and principals in planning, implementing 
and evaluating staff development activities. 
Lesson Plans 
Relying on the same methods day after day would be boring even for adults. 
Different procedures sustain motivation throughout the lesson. Although many different 
procedures can be employed in a lesson, four basic methods are (a) practice and drill, (b) 
questioning-which is an important aspect, (c) explanations and lectures, and (d) 
demonstration and experiments. Depending on the type of lesson, as well as the students, 
subject and grade level, these instructional methods should be used in varying degrees 
(Ornstein, 1997). 
Panasuk and Todd (2005) presented the conceptual framework that guided the 
development of the Lesson Plan Evaluation Rubric (LPER) instrument derived from the 
Four Stages of Lesson Planning (FSLP) strategy and the empirical results that provide the 
insight into the elements of lesson planning. Teachers from urban low-performing middle 
schools in one of the New England states received training and ongoing coaching in the 
FSLP strategy. Two hundred sixty-one lesson plans from 39 teachers were collected 
during one school year of the two-year study to conduct factor analysis of the Rubric's 17 
items. The research showed that the lesson plans developed with the reference to the 
FSLP strategy revealed a higher degree of lesson coherence. The research study 
conducted during the Middle School Mathematics Initiative (MSM) project provided the 
opportunity for in-depth investigation of mathematics lesson planning. The Four Stages 
of Lesson Planning (FSLP) strategy (Panasuk, 1999) was one of the interventions that 
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aimed to assist middle school teachers in the designing of their lesson plans. During the 
project, the Lesson Plan Evaluation Rubric (LPER) instrument which was derived from 
the lesson planning and delivery evaluation models (Panasuk & Sullivan, 1998) was 
developed and validated. The rubric's 17 items, with scores ranging from 0 to 37, 
provided details and helped to make explicit the underlying principles of the FSLP 
strategy. The LPER instrument was used to analyze written lesson plans of the teachers 
who received training in the FSLP strategy. 
Hughes (2005) presented a model for evaluation of lesson plans. Pre-service and 
novice mathematics teachers are often guided to look toward the Internet as a toolbox of 
good lesson plan templates tailored to prepare students for the high-stakes accountability 
standardized test-driven curriculum that is sweeping schooling in the United States. This 
fast paced, winllose curriculum testing game leaves little time for burgeoning teachers to 
examine whether means (approved or good lesson plans) have the potential to lead to the 
crucial ends of balancing the democratic rights of individuals with the democratic ideals 
of inter-group education. The Hughes Two-Phase Evaluation (HTPE) model introduced 
how to evaluate plans from Lesson Plan America (a pseudonym for one premier state- 
endorsed database). Phase I of HTPE implied that an average of two thirds (67%) of 
observed third-grade mathematics lesson plans is replete with messages that offer limited 
attentiveness to canary individuals. Phase I1 of HTPE suggested a need to re-evaluate 
such state-endorsed lesson plan databases for possible encroachment upon the democratic 
ideal education of canary groups. 
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Recently, the concept of lesson planning has become a focus of discussion among 
educators. Lesson planning can be defined as pre-active decision making that takes place 
before instruction. Teachers, consciously and unconsciously make decisions that affect 
their behavior and that of their students. Cognizant decision making, such as lesson 
planning, involves teachers' conscious efforts in developing a coherent system of 
activities that promote the development of students' cognitive structures. The research 
study of Panasuk, Stone, and Todd (2002) was one of the components of a multi-faceted 
project, the Middle School Mathematics Initiative. This study focused on planning 
lessons for instruction and investigated the process of implementation of the Four Stages 
of Lesson Planning strategy. Planning meaningful experiences for students is a basic 
requirement for successful teaching. Well-organized lessons and presentations facilitate 
students' perceptions of connections among mathematical concepts and major ideas. 
While the student is constructing new knowledge, the form in which the formation is 
presented affects how the new knowledge is constructed. 
Van Der Valk and Broekman (1999) investigated lesson planning and the life 
knowledge that teachers bring with them into the job. It was their thought that teacher 
education should build on the knowledge base that pre-service teachers already have 
based on their lifelong learning in and outside of school. An international team of 
mathematics and science educators developed a method of investigating the pedagogical 
content knowledge parts of this knowledge base. They asked pre-service teachers to 
prepare a lesson about a topic, as if they had to teach that lesson the next day. 
John (1 991) developed a study which had a goal to contribute to the 
understanding of the lesson planning perspective of pre-service teachers on an internship 
based training course. Five student teachers on a one year, internship-based Post 
Graduate Certificate in Education (PGCE) course were tracked in an attempt to 
understand their lesson planning perspectives. The investigation concentrated on the key 
areas of the planning process as it related to their learning, their beliefs about planning, 
the process of planning, and the factors that influenced that process. The data were 
presented in the form of two case studies. 
Schmidt (2005) constructed a year-long qualitative study, which was an 
examination of 10 undergraduate pre-service teachers' lesson planning for the classes 
and/or individual lessons they taught in a university string project. Data analysis revealed 
that these pre-service teachers held differing views of lesson planning from each other 
and from their supervisor. Five themes emerged: (a) concerns about knowing how to 
begin to plan, (b) difficulty identifying what the children needed to learn, (c) the 
prominence of decisions made on the fly, (d) comparisons of thinking about teaching and 
planning with actual written plans, and (e) limited transfer of in-class experiences to 
teaching in the project. Suggestions for teacher educators include acknowledging the 
complex nonlinear relationship between planning skills, teaching experience, and 
professional knowledge; structuring guided experiences with a variety of lesson planning 
formats (e.g., written, mental, verbal); and maximizing opportunities for pre-service 
teachers to reflect on connections between their experiences as students and as teachers. 
Socioeconomic Status 
Jacobs and Harvey's (2005) study on differences in family factors in determining 
academic achievement tested 432 parents in nine independent, coeducational Melbourne 
schools. Schools were ranked and categorized into three groups (high, medium, and low), 
based on student achievement scores in their final year of secondary school and school 
improvement indexes. Parents completed a questionnaire investigating their attitudes 
toward the school environment, their aspirations, expectations, encouragement and 
interest in their child's education. The instrument used was adapted from scales 
constructed by Majori Banks. They also responded to six open-ended questions on their 
attitudes toward achievement and toward their child's school. Multiple regression 
analyses revealed that parental expectations of their children's educational level made the 
strongest unique prediction of high achievement followed by the length of time they had 
maintained their expectations. 
Recognizing the need to address increasingly diverse populations and the 
widening gap in achievement among students of varying gender and ethnic groups, one 
must ask the question, "Where do we begin to find a solution to this fast growing 
problem?" Considerable time and effort have been spent examining teacher behaviors 
and studying methods, techniques and strategies that correlate with increased student 
achievement. The challenge of helping students understand the value and relevance of 
new learning is constant for every teacher. Students have diverse learning styles and the 




The conceptual model to support this study is displayed in Figure 2. The model 
shows that this study will determine the effects of Systematic Lesson Planning and 
Teaching by looking at the CRCT scores for mathematics achievement. The theory here 
is that Systematic Lesson Planning and Teaching has an effect on this variable, therefore 
supporting the claim of positive results. Details of the educational intervention 
(treatment) are presented in Appendix A. 
Effects of 
Systematic Lesson Student Achievement (CRCT Math Scale Scores) 
Planning and Teaching 
Figure 2. Conceptual model to support study. 
Persaud and Turner's (2002) Observation Based Instructional Assessment System 
(OBIA) and Systematic Lesson Planning Format support the cognitive framework of 
lesson planning and uses the principles of instructional design. This research study 
investigates whether the incorporation of these strategies into teachers' daily routines, 
along with other student- and teacher-related variables, were related to student 
achievement in mathematics. 
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The purpose of the study was to determine if student achievement in mathematics 
can be improved by student and teacher related variables such as the use of higher-order 
thinking skills/Bloom's taxonomy, teaching styles and techniques, lesson plans, staff 
development, socioeconomic status, gender of students, attendance, student learning 
styles, student motivation, and student perceptions of class climate. Which of these 
variables have the greatest influence on student achievement in mathematics? A figural 

















, CRCT Math Total 
Scale Scores 
Presentation and Definition of Variables 
Dependent Variable 
Mathematics achievement. Achievement refers to both the development of 
cognitive and task skills (Guskey, 1994). It requires students to create an answer 
(product) and to demonstrate the process. For this study, student mathematics 
achievement was operationalized as a student pretest and posttest on the Georgia 
Criterion-Referenced Competency Tests (CRCT) in the mathematics content area. The 
pretest scores utilized were Grade1 Spring 2007 CRCT Mathematics scale scores and 
corresponding performance levels. The posttest scores utilized were Grade2 Spring 2008 
CRCT Mathematics scale scores. 
Independent Variables 
Attendance. The number of days a student is reported present during the 180-day 
school year. The variable Attendance was operationally defined as the percentage of 
students who were absent 5 or fewer days, absent 6-15 days, and absent more than 15 
days during the 2007-2008 school years (item 28 of the Teacher Survey). 
Class climate. Atmosphere of mutual respect, enthusiasm, and pride. The variable 
School Climate was operationally defined as the mean rating of items 17-22 of the 
Student Survey. 
Low-socioeconomic status student. A member of a school or classroom who 
receives free or reduced lunch (FRL) based on federal guidelines for income and 
household size. The variable Socioeconomic Status was operationally defined as the 
percentage of students eligible for free or reduced-price lunch during the 2007-2008 
school year. 
Learning styles. An individual's preferred approach to thinking, information 
processing, and learning (e.g., verbal, visual, reflective). The variable Learning Style was 
operationally defined as students' responses to Felder and Silverman's (1988) Index of 
Learning Styles (ILS) instrument. The student's preferred learning style was based on the 
Processing (Active-Reflective) and Input (Visual-Verbal) dimensions of the ILS. 
Lesson plans. Plans developed by teachers reflective of the higher-order thinking 
skills related to Bloom's taxonomy in the development of activities and skills. These 
plans will also guide instruction by showing lesson objectives, teaching techniques to be 
used, student class and homework activities, resources to support teaching, and 
assessment methods. The variable Lesson Plans is operationally defined as mean subscale 
scores of the Lesson Planning Form in Alignment with OBIA. The subscales are Needs 
Assessment, Objectives, Content, In delivery-transaction process, Formative Evaluation, 
and Summative Evaluation. 
Professional development,. The term refers to a sustained effort to foster teachers' 
personal and job-related growth through engaging them in research-based practices. Most 
professional development activities occur in teachers' classrooms or reflect upon their 
experiences in the classroom. In the context of this research, it refers to teacher training 
on using Bloom's taxonomy in the classroom and writing lesson plans to include higher- 
order thinking skills. The terms professional development and staff development are used 
interchangeably. The variable Staff Development is operationally defined as teachers' 
responses to items 16-22 of the Teacher Survey. 
Student motivation. The term refers to how students' attitudes and beliefs about 
mathematics impact their learning in the area of mathematics. The variable Student 
Motivation is operationally defined as teachers' responses to items 29-32 of the Teacher 
Survey. 
Teaching styles. The extent to which the teacher uses cooperative learning, 
differentiated instruction, and direct instruction during a lesson. The variable Teaching 
Styles is operationally defined as teachers' responses to items 1-1 5 of the Teacher 
Survey. 
Teaching techniques. The extent to which the teacher uses higher-order thinking 
skills/use of Bloom's taxonomy. The variable Teaching Techniques is operationally 
defined as teachers' responses to the domains of the Observation-Based Instructional 
Assessment (OBIA): procedural communication; uses textbook subject matter; relates 
knowledge to different subject areas; demonstrates test concepts; and behavior 
management. 
Inter-Relationship among the Selected Variables 
As teachers and school administrators struggle to increase student achievement as 
measured by the Georgia Criterion-Referenced Competency Tests (CRCT), there is a 
need for more data on which to support their instructional decisions. 
Getzel and Guba (1955) developed a social system to help in mapping the 
classroom instructional process. Beginning with the first day of school, one must 
recognize the social differences that each child brings with them. Although the 
socioeconomic status (SES) of the classroom is varied, all students are treated the same. 
Curriculum, standards, teaching methods, and discipline rules are all administered the 
same to all students. The high SES student has an advantage in parental involvement, 
middle class home and a high verbal ability (Bernstein, 1961) obtained high achievement 
scores as compared to the low SES student. Teacher grading of students on the bell curve 
can also be seen as a cause for the variation in test scores (Walberg, 1979). Even the 
response to student achievement of low SES students differs from those of high SES, by 
providing higher praise, action opportunities, and higher expectations (Good & Brophy, 
1991). 
Hess and Shipman (1965) give insight into where one should begin looking as 
they argue that the structure of the social system and the structure of the family shape 
communication and language and that language shapes thought and cognitive styles of 
problem solving. Students come from different backgrounds with different economic and 
educational abilities. The classroom can be looked upon as a social system with student 
achievement as the major goal. 
The question for teachers then becomes how to teach so that all students can learn 
regardless of their social status. Darling-Hammond's (1 999) research indicates that if the 
teacher quality utilized diverse methodologies and related these to social conditions of 
learners, then clearly, teacher quality would influence learning outcomes while 
minimizing the effect of the social conditions. Flander (1 970) utilized teacher 
explanation, questioning, and acceptance or rejection of student answers as the critical 
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instructional acts for the delivery of curriculum. Explanation is the principle means for 
any teacher to make observations about clinical experiences, curriculum diversity, and 
assessment of these. The explanation could be conducted at the literal knowledge level or 
higher-order thinking skills level. Questioning is a means for chunking the information 
into subsets to generate students' responses. Teachers will then be able to assess the 
quality of the students' understanding based on their responses. Opportunities will arise 
for the teacher to use the students' ideas as a resource to build on and model how to 
utilize higher-order thinking skills. As the students respond to questions, praising the 
students, building on their ideas, and motivating the learners through the demonstration 
of high expectations become major in this process. 
It is also of the utmost importance that we recognize and nurture all the varied 
human intelligences and all of the combinations of intelligences. We are all different 
largely because we all have combinations of intelligences. If we recognize this, we will 
have at least a better chance of dealing appropriately with the many problems that one 
faces in the world (Gardner, 1987). Gardner's theory of multiple intelligences opens the 
door to a wide variety of teaching strategies. 
Matching teaching and learning styles could bring about successful activities in 
the classroom; however, it would depend on how these styles are acted out within the 
classroom. There is evidence that particular styles are associated with certain patterns of 
behaviors in the classroom (Fidler, 2002). Within the classroom, there are many 
conditions which foster student achievement. It would be useful, therefore, to know 
whether a given style leads a teacher to select particular types of classroom activities, to 
emphasize particular kinds of academic work, or to treat students in particular ways 
(Perez, 2005). It would also be helpful to know more about how students' styles influence 
their conduct in class and their engagement in different types of academic work 
(Flanagan, 2005). 
Recognizing the need to address increasingly diverse populations and the 
widening achievement gap among students of varying gender, socioeconomic status, and 
parents with various educational experiences shows the rationale for linking teaching and 
higher-order thinking skills with teacher expectations. 
Fostering students' higher-order thinking skills is considered an important 
educational goal. Although learning theories see the development of students' thinking as 
an important goal for all students, teachers often believe that stimulating higher-order 
thinking skills is appropriate only for high-achieving students (Zohar & Dori, 2003). It is 
also the view of Zohar and Dori that low-achieving students are usually unable to deal 
with tasks that require higher-order thinking skills and should thus be spared the 
hstration generated by such tasks. Because this view may cause teachers to treat 
students in a non-egalitarian way, it is important to find out whether or not it is supported 
by empirical evidence. 
According to Joyce and Showers (1987), coaching programs represent powerful 
strategies for implementing instructional improvements that impact student learning. In 
their work, coaching is attached to training as continuous, experimental in nature and 
separate from supervision and evaluation. It involves theory, demonstration, practice, 
feedback, and follow-through support. Providing staff development is based on the 
condition that research and training in various concepts of learning and academic 
achievement will improve. 
Research suggests that school factors, such as teaching styles and learning styles 
with the components of higher-order thinking skills, influence student achievement. 
Teachers possess a repertoire of teaching strategies, techniques and characteristics that 
may lead to student achievement. The focus of this study is to determine if teaching both 
low achievers and high achievers using higher-order thinking skills will result in 
increased student achievement based on the Georgia CRCT scores in mathematics. 
Null Hypotheses 
For the purpose of this study, 12 null hypotheses were tested. They are as follows: 
1. There is no statistically significant difference, at the .05 level of confidence, in 
student achievement in mathematics between students taught by teachers 
trained in systematic lesson planning and teachers and students taught by 
teachers not trained in systematic lesson planning. 
2. There is no statistically significant change, at the .05 level of confidence, in 
the CRCT Mathematics performance categories from pretest to posttest. 
3. There is no statistically significant relationship, at the .05 level of confidence, 
between teaching styles and student achievement. 
4. There is no statistically significant relationship, at the .05 level of confidence, 
between teaching techniques and student achievement. 
5.  There is no statistically significant relationship, at the .05 level of confidence, 
between lesson plans and student achievement. 
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6. There is no statistically significant relationship, at the .05 level of confidence, 
between staff development and student achievement. 
7. There is no statistically significant relationship, at the .05 level of confidence, 
between student learning styles and student achievement. 
8. There is no statistically significant relationship, at the .05 level of confidence, 
between student perceptions of school climate and student achievement. 
9. There is no statistically significant relationship, at the .05 level of confidence, 
between socioeconomic status and student achievement. 
10. There is no statistically significant relationship, at the .05 level of confidence, 
between student motivation and student achievement. 
11. There is no statistically significant relationship, at the .05 level of confidence, 
between student attendance and student achievement. 
12. There is no statistically significant relationship, at the .05 level of confidence, 
between student gender and student achievement. 
Limitations of the Study 
1. The study was conducted at a suburban high-achieving elementary school in 
Georgia. Generalization of the findings to low-achieving elementary schools 
in Georgia may be tenable, but generalization to a wider population is not 
advisable. 
2. Student participants include only second-grade students in an elementary 
school in the state of Georgia. Consequently, it is difficult to generalize about 
the research findings. The results may be limited to the subjects comprising 
the study. 
3. Self-reported survey responses do not guarantee accuracy. 
4. The study was limited by gender because participating teachers were all 
females. 
While not considered a limitation of the study, it should be noted that the 
researcher served as a second-grade teacher at the time that the study was conducted. 
Because of the dual nature of the researcher's role, special care was taken to ensure that 
the results of the study as well as the discussion of the results reflected an objective 
opinion in order to maintain the integrity of the study. It should be further noted that the 
outcomes of this study had no impact on the researcher's status as an employee. 
summary 
This chapter provided the theoretical framework as the basis for this research. The 




This study investigated the relationship among student characteristics (e.g., 
gender, socioeconomic status, learning styles, class climate, student motivation, and 
attendance) and teacher characteristics (e.g., their written lesson planning, teaching 
styles, teaching techniques, and staff development) and student achievement in 
mathematics. This chapter describes the research design, the population and sample as 
well as the instrumentation that was used. The data collection and administrative 
procedures and data analysis procedures will conclude the chapter. 
Research Design 
This study employed both a quasi-experimental research design and descriptive 
correlational research design. Charles and Mertler (2002) explain that quasi-experimental 
research designs do not assign participants randomly to treatment groups in the same 
manner as strictly controlled experimental designs. Rather, quasi-experimental designs 
often utilize information from applied settings in which individuals have been pre- 
selected to treatment groups based on previously established criteria. The specific quasi- 
experimental design can be described as an Interrupted Time Series with a Nonequivalent 
No-Treatment Comparison Group design (Creswell, 2009). 
Correlational research refers to the observation of two variables and investigates 
whether there is a relationship between variables through the use of correlational statistics 
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(Borg & Gall, 1989; Gravetter & Wallnau, 2004). This type of research also determines 
the strength and direction of relationships between the two variables (Ary, Jacobs, & 
Razavieh, 2002). 
Description of the Setting 
The elementary school is a relatively high achieving school located in a middle- 
class community with varied socioeconomic levels. This school is positioned in a large 
metropolitan area. 
The enrollment has been fairly steady and non-transient. Presently, the student 
population is 1,053 with an average attendance of 96%. While the majority of the 
population is white, with 58% of the school enrollment representing the majority, it is 
worth mentioning that this percentage has continually decreased over the past four years. 
The school's enrollment went fiom 70% white in 2001-2002 to 56% white in 2004-2005. 
Based on these trends one can project that the population majority will remain White; 
however, there is a steady increase in the Hispanic and Asian populations. Hispanics and 
Asians represent 28% of the student population. The Black population remains steady at 
12%, the English to Speakers of Other Languages (ESOL) population is at 6% and the 
Multi-racial population is now 4%. On average, the percentage of students for free or 
reduced lunch has increased from 9% to 21% in the past four years. 
One hundred thirty-five dedicated staff members represent this school's certified 
and classified personnel. One hundred four people represent certified staff members and 
3 1 classified personnel represent paraprofessionals, custodians, and cafeteria and office 
staff. Given the large number of certified personnel, only 5 out of the 104 are Black. 
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Currently, over 50% of the staff holds advanced degrees and over 15% have 20 years or 
more teaching experience, while 22% have been teaching 1 1-20 years. Although the 
school is not as ethnically diverse as many schools, the county is growing rapidly. With 
the influx of new businesses and industries, this school and community will continue to 
diversify. These changes should help lead decisions made in hiring new personnel as well 
as the design of curriculum and the overall school program. 
Sampling Procedures 
The researcher used a data set collected during a professional development 
program provided by Clark-Atlanta University's Department of Educational Leadership. 
The data were gathered during the academic years 2006-2008. The teachers in the school 
volunteered to participate in the program. When teachers volunteered to participate, all 
students in their various class sections were included in the sample. 
The study population consisted of nine female public school second-grade 
teachers and 121 second-grade students. Two out of seven teachers hold a master's 
degree in education. Within this group of teachers, there is a varied range of teaching 
experience. 
Working with Human Subjects 
The following safeguards were employed to protect the rights of subjects. The 
research objectives were articulated verbally and in writing. Participants were informed 
of all data collection devices and activities. All data will be kept on site for one year and 
destroyed after five years. All data will be kept in a locked cabinet accessible only to the 
researcher. The data will be kept confidential; all results will be reported as aggregate 
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data. A signed consent form was designed to inform the participants that participation is 
voluntary, all responses will remain confidential, there will be no personal rewards for 
participating, and participating will not affect his or her occupational standing in any 
way. 
Instrumentation 
Pretest and Posttest 
The Georgia Criterion-Referenced Competency Tests (CRCT) were administered 
as a pretest and a posttest. Students' CRCT scale scores in the mathematics content area 
were utilized. The CRCT are based on Georgia Performance Standards (GPS). Georgia 
educators worked with the Georgia Department of Education and its contractors in the 
development of these tests. The assessments yield information on academic achievement 
at the student, class, school, system, and state levels. This information is used to 
diagnose individual student strengths and weaknesses as related to the instruction of the 
GPSIQCC, and to gauge the quality of education throughout Georgia (Georgia 
Department of Education, n. d.). These tests provide thorough and reliable data that can 
be used with confidence to make instructional and program improvement decisions. 
Observation-Based Instructional Assessment (OBIA) 
An Observation-Based Instructional Assessment (OBIA) for Effective Teacher 
Evaluation was developed with an input-output system to ensure teacher effectiveness in 
terms of student outcomes. The input variables are: Teacher action areas such as: 
procedural communication, students' experiences, textbook knowledge, previous content 
taught, related subject matter, assessment of student performance, and positive social 
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management. Teacher integrating processes strategies are: use of explanations, questions, 
praise and students' answers as basis from which to negotiate the input variables so as to 
transform the knowledge, skills and dispositions to be learned into students' outcomes as 
measured in terms of higher-order thinking skills on Bloom's taxonomy. The instrument 
consists of 68 items and uses a 5-point scale: 1 (Not observed), 2 (1-2 times), 2 (3-4 
times), 3 (5-6 times), 4 (7-8 times), and 5 (9 or more). A copy of the OBIA is contained 
in Appendix B. 
Systematic Lesson Planning 
A lesson planning format in alignment with the OBIA was used to analyze 
teachers' lesson plans (see Appendix C). The 19-item rubric utilized the following scale: 
1 (Not in Line with Model or Below Standard), 2 (Needs Improvement), 3 (Meets 
Standard), 4 (Above Standard), and 5 (Well Above Standard). 
Teacher Survey 
A teacher survey was developed and administered to each teacher. The survey 
consists of 38 questions with a scale ranging from 1 to 4 (see Appendix C). Questions 1-5 
relate to teaching styles involving teaching behaviors in the classroom and the use of 
Bloom's taxonomy, questions 16-22 deal with staff development, 23-28 refer to student 
attendance, questions 29-32 correspond to teacher motivation, and the demographic 
variables are measured in questions 33-38. 
Student Survey 
A researcher-developed 26-item survey was used to measure student learning 
styles, student motivation, and student perceptions of classroom climate (see Appendix 
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A). To measure student learning styles, two dimensions of Felder and Silverman's (1988) 
learning style model were utilized: Processing (Active-Reflective) and Input (Visual- 
Verbal). 
Data Collection Procedures 
One observer visited five second-grade classrooms during the 2006-2008 school 
years. Observations took place during a 1 -hour block of mathematics instruction. The 
Observation-Based Instructional Assessment (OBIA) was used to record the expected 
teacher performance of the use of Bloom's taxonomy higher levels against the observed 
teacher performance. 
Each classroom teacher administered a questionnaire to each of their students in 
order to measure student motivation, learning styles, and the students' perceptions of 
classroom climate. The identification of each student for the purpose of matching their 
learning style, perceptions of classroom climate, and motivation was done by the use of a 
seating chart. Questionnaires given to individual students can be identified by the names 
on each teacher's seating chart. 
Administrative Procedure 
Appropriate administrative approval was obtained from the participating school 
(see Appendix A). Anonymity was assured and participants were given the opportunity to 
indicate if they wished to receive a copy of the summary of findings. 
Statistical Applications 
The Statistical Package for the Social Sciences (SPSS, Version 16.0 for 
Windows) was used to analyze data for this study. An alpha level of .05 was used in 
determining statistical significance. Descriptive statistics (frequencies, percentages, 
means, and standard deviations) were used to organize and summarize the data. An 
independent-samples t test was used to analyze equivalence of the two student groups in 
terms of initial differences. Pearson correlations were used to determine relationships, if 
any, among the study variables. Hypotheses were formulated to address each research 
question. The research questions were addressed as described in the following 
paragraphs. 
Null Hypothesis 1 was to determine if there was a statistically significant 
difference, at the .05 level of confidence, in student achievement in mathematics between 
students taught by teachers trained in systematic lesson planning and students taught by 
teachers not trained in systematic lesson planning. Repeated measures analysis of 
variance (ANOVA) was used to test this hypothesis. An ANOVA tests the difference 
between two or more mean scores (Ary, Jacobs, & Razavieh, 1996). When compared to 
the t test, ANOVA advantages include (a) an accurate and known type-I error probability; 
(b) it is more powerful with regard to determining if the null hypothesis is false; and (c) it 
can assess the effects of two or more independent variables simultaneously (Glass & 
Hopkins, 1996). 
Null Hypothesis 2 was to determine if there is a change in the CRCT Mathematics 
performance categories, at the .05 level of confidence, from pretest to posttest. The Chi- 
Square Test of Independence was used to test this hypothesis. The Chi-Square analysis 
was used to compare the reported, or observed, frequencies with theoretical or expected 
frequencies (McMillan & Schumacher, 1989). 
Null Hypothesis 3 was to determine if there was a statistically significant 
relationship, at the .05 level of confidence, between teaching styles and student 
achievement (Ach). Pearson Product Moment Bivariate correlations were used to test this 
hypothesis. 
Null Hypothesis 4 was to determine if there was a statistically significant 
relationship, at the .05 level of confidence, between teaching techniques and student 
achievement (Ach). Pearson Product Moment Bivariate correlations were used to test this 
hypothesis. 
Null Hypothesis 5 was to determine if there was a statistically significant 
relationship, at the .05 level of confidence, between evaluation ratings on Lesson Plans 
and student achievement (Ach). Pearson Product Moment Bivariate correlations were 
used to test this hypothesis. 
Null Hypothesis 6 was to determine if there was a statistically significant 
relationship, at the .05 level of confidence, between staff development and student 
achievement (Ach). Pearson Product Moment Bivariate correlations were used to test this 
hypothesis. 
Null Hypothesis 7a was to determine if there was a statistically significant 
relationship, at the .05 level of confidence, between the Active-Reflective (A-R) learning 
style dimension and student achievement (Ach). Pearson Product Moment Bivariate 
correlations were used to test this hypothesis. 
Null Hypothesis 7b was to determine if there was a statistically significant 
relationship, at the .05 level of confidence, between the Visual-Verbal (VS-VB) learning 
style dimension and student achievement (Ach). Pearson Product Moment Bivariate 
correlations were used to test this hypothesis. 
Null Hypothesis 8 was to determine if there was a statistically significant 
relationship, at the .05 level of confidence, between student perceptions of school climate 
and student achievement (Ach). Pearson Product Moment Bivariate correlations were 
used to test this hypothesis. 
Null Hypothesis 9 was to determine if there was a statistically significant 
relationship, at the .05 level of confidence, between free reduce price lunch (FRL) and 
student achievement (Ach). Pearson Product Moment Bivariate correlations were used to 
test this hypothesis. 
Null Hypothesis 10 was to determine if there was a statistically significant 
relationship, at the .05 level of confidence, between student motivation and student 
achievement (Ach). Pearson Product Moment Bivariate correlations were used to test this 
hypothesis. 
Null Hypothesis 11 was to determine if there was a statistically significant 
relationship, at the .05 level of confidence, between student attendance and student 
achievement (Ach). Pearson Product Moment Bivariate correlations were used to test this 
hypothesis. 
Null Hypothesis 12 was to determine if there was a statistically significant 
relationship, at the .05 level of confidence, between student gender and student 
achievement (Ach). Pearson Product Moment Bivariate correlations were used to test this 
hypothesis. 
Delimitations 
The external validity of the study is limited because of its sampling design. 
Results may be of limited value with respect to generalization beyond Georgia and the 
district where the study takes place. 
Summary 
This chapter provided specific information on the research design, description of 
the setting, sampling procedures, working with human subjects, instrumentation, data 
collection procedures, administrative procedure, statistical applications, and limitations. 
The purpose of the study was to determine if student achievement in mathematics could 
be improved by student- and teacher-related variables such as the use of higher-order 
thinking skills/Bloom's taxonomy, teaching styles and techniques, lesson plans, 
socioeconomic status, gender of students, attendance, student learning styles, student 
motivation, and student perceptions of class climate. The population consisted of eight 
second-grade teachers and 121 second-grade students. Each teacher completed valid and 
reliable measures; students completed a questionnaire as well. Descriptive statistics and 
Pearson correlations were used to analyze the data. Data analysis, including tables and 
supporting narratives, are reported in Chapter V. 
CHAPTER V 
ANALYSIS OF THE DATA 
The research questions presented in Chapters I and IV and the hypotheses 
introduced in Chapter IV are addressed in this chapter. The purpose of this study was to 
determine if student achievement in mathematics can be improved by student and teacher 
related variables such as the use of higher-order thinking skills/Bloom's taxonomy, 
teaching styles and techniques, lesson plans, staff development, socioeconomic status, 
gender of students, attendance, student learning styles, student motivation, and student 
perceptions of school climate. Which of these variables may have the greatest influence 
on student achievement in mathematics? The chapter is organized in terms of 12 specific 
research questions posed in Chapter I. The research questions underlying and providing a 
research framework for the study are as follows: 
1. Does systematic lesson planning have an impact on students' achievement in 
mathematics? 
2. Do second-grade students who are taught by teachers utilizing systematic 
lesson planning improve their CRCT Mathematics performance categories 
from pretest to posttest? 
3. Is there a significant relationship between teaching styles and student 
achievement? 
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4. Is there a significant relationship between teaching techniques and student 
achievement? 
5. Is there a significant relationship between lesson plans and student 
achievement? 
6. Is there a significant relationship between staff development and student 
achievement? 
7. Is there a significant relationship between student learning styles and student 
achievement? 
8. Is there a significant relationship between student perceptions of school 
climate and student achievement? 
9. Is there a significant relationship between socioeconomic status and student 
achievement? 
10. Is there a relationship between student motivation and student achievement? 
11. Is there a relationship between student attendance and student achievement? 
12. Is there a significant relationship between student gender and student 
achievement? 
Three survey questionnaires, the Teacher Questionnaire, the Student 
Questionnaire, and the Observation Based Instructional Assessment (OBIA), were used 
in this study. Archival student performance data were also collected. The Teacher 
Questionnaire contains 15 questions relating to teaching styles involving teaching 
behaviors in the classroom and the use of Bloom's taxonomy, 7 questions dealing with 
staff development, 6 questions relating to student attendance, 4 questions corresponding 
to teacher motivation, and 6 demographic questions. The Student Survey assesses 
learning styles, student motivation, and perceptions of classroom climate. The OBIA 
measures seven aspects of behavior related to Bloom's taxonomy and instruction by the 
teacher: (a) procedural communication, (b) the use of students' social experiences, (c) the 
use of textbook subject matter, (d) ability to relate knowledge to previous lesson 
concepts, (e) ability to relate knowledge to different subject areas, (f) demonstration of 
test concepts, and (g) behavior management. 
Data were gathered from teachers during pre- and post-observation periods from 
2006 through 2008. Classroom teachers administered the Student Survey to each of their 
students. The data were analyzed through the use of frequencies, percentages, means, 
standard deviations, and Pearson's correlations. The level of significance to reject the null 
hypothesis was set at .05. The Statistical Package for the Social Sciences (SPSS) was 
used to analyze the data. 
A description of the study sample and an analysis of the data collected are 
presented in this chapter. A description of the sample is presented in the first section, 
followed by the statistical analysis of the data as it relates to each of the 14 research 
questions. The chapter concludes with a summary of the findings for each of the 14 
research questions. 
Description of the Sample 
The sample consisted of students (N = 121), 58.7% of which were female and 
41.3% were male, teachers (N = 9), 100.0% of whom were female. About one fifth 
(1 8.2%) of the student sample were low-income (i.e., those qualifying for free or reduced 
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lunch programs within the district). The ethnic make-up of the sample consisted of White 
(45.5%), Hispanic (20.7%), AsianIPacific Islander (14.9%), Black (13.2%), and Multi- 
racial (5.8%). 
Learning Styles 
Felder and Silverman's (1998) Index of Learning Styles (ILS) was used to 
identify the preferred learning style dimensions of each participant. For the purpose of 
this study, the ILS instrument measured the participant's learning styles based on the 
Active-Reflective (A-R) and Visual-Verbal (VS-VB) dimensions. The Sensing-Intuitive 
(S-N) and Sequential-Global (SQ-G) dimensions were not used. That is, 16 items from 
the A-R and VS-VB dimensions were used. The ILS instrument consists of 44 items, 11 
per dimension. Table 3 shows the frequency statistics for the Active-Reflective learning 
style dimension. Almost 4 out of every 10 students (38.84%) had an active learning style 
preference. 
Table 4 shows the frequency statistics for the Visual-Verbal learning style 
dimension. Almost than 4 out of every 10 students (39.67%) students had a Visual 
learning style preference. 
Preliminary Analysis 
Data fi-om the Teacher Survey were computed into subscale means: Teaching 
Styles, Staff Development, Student Achievement, and Student Motivation. Items were 
measured on a Likert-type scale which ranged fiom 1 (Strongly Disagree) to 4 (Strongly 
Agree). 
Table 3 
Frequency Statistics for the Active-ReJlective Learning Style Dimension 
Learning Style Mode Frequency Percentage 






No dominant style 
Table 4 
Frequency Statistics for the Visual- Verbal Learning Style Dimension 
Learning Style Mode Frequency Percentage 
Mild Visual 26 2 1.49% 
Mild Verbal 23 19.01% 
Moderate Visual 11 9.09% 
Moderate Verbal 10 8.26% 
Strong Visual 11 9.09% 
Strong Verbal 6 4.96% 
No dominant style 3 4 28.10% 
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Data from Lesson Plans were computed into subscale means: Needs Assessment, 
Objectives, ContentIMaterials, Methodology, Formative Assessment, and Surnmative 
Assessment. Lesson Plan items were measured on a Likert-type scale which ranged from 
1 (Not in Line with Model) to 4 (Exceeds Standard). Data from the Observation Based 
Instructional Assessment (OBIA) were computed into subscale means: Procedural 
Communications, Use of Students' Social Experiences, Use of Textbook Subject Matter, 
Ability to Relate Knowledge to Previous Lesson Concepts, Ability to Relate Knowledge 
to Different Subject Areas, Demonstration of Test Concepts, and Behavior Management. 
OBIA items were measured on a Likert-type scale which ranged from 0 (Not Observed) 
to 5 (7 or more times). Ten items fi-om the Student Survey were computed into subscale 
means: Student Perception of School Climate and Student Motivation. Response options 
were dichotomous-1 (No) and 2 (Yes). 
Statistical procedures were performed using the student as the unit of analysis 
with the teacher as a nested factor. For this procedure, the Georgia CRCT Mathematics 
scaled scores from the annual School Accountability Report of the Georgia Department 
of Education (2007-2008) were used. Pearson Product Moment Correlation was utilized 
for statistical analyses for each of the 10 research questions dealing with relationships 
between student achievement in mathematics (dependent variable) and independent 
variables. Alpha levels to determine significance were set at .05. The Pearson Product 
Moment Correlation ranges from -1 .OO to +1.00. Cohen, Manion, and Morrison (2000) 
have answered the question specific to how strong the relationship needs to be to make it 
meaningful. Three ways have been presented. First, the strength of the relationship; 
second, by examining the statistical significance of the relationship; and third, by 
investigating the square of the correlation coefficient. Best and Kahn (1 998) presented 
the following criterion for measuring the magnitude of a correlation: 
1. .OO - .20 --- very weak or negligible relationship 
2. .20 - .40 --- weak, low relationship 
3. .40 - .60 --- moderate relationship 
4. .60 - .80 --- substantial relationship 
5. .SO - 1 .O --- high to very high relationship 
Best and Kahn (1 998) also suggest two limitations that should be considered 
when interpreting correlation data and findings. First, the coefficient does not prove a 
cause-and-effect relationship or causality. Second, "a zero, or even a negative correlation 
does not necessarily mean no causation is possible" (p. 373). 
Pretest Equivalences 
The members of both student groups (teachers with systematic lesson plan 
training, teachers without systematic lesson plan training) were administered the Georgia 
CRCT Mathematics assessment. Means and standard deviations are shown in Table 5. 
CRCT Math test yielded a pretest score of 845.98 (SD = 3 1.54). Results disaggregated by 
group membership yielded a mean pretest score of 848.87 (SD = 3 1.43) for the treatment 
group and 843.56 (SD = 3 1.68) for the comparison group. 
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Table 5 
Means and Standard Deviations for CRCT Math Pretest Scores by Group Membership 
Mean scores Standard deviations Sample size 
Treatment Group 848.87 3 1.43 5 5 
Comparison Group 843.56 3 1.68 66 
Total Sample 845.98 3 1.54 
Note. The Georgia Performance Standards-based CRCT scale score range is generally 
650 to 900 or above. Scores at or above 850 indicate a level of performance that Exceeds 
the Standard set for the test. Scores from 800-849 indicate a level of performance that 
Meets the Standard set for the test. Scores below 800 indicate a level of performance that 
Does Not Meet the Standard set for the test. 
An independent t test was applied to the pretest data (Georgia Criterion- 
Referenced Competency Test [CRCT] Mathematics mean scale scores) to compare the 
treatment group and comparison group for initial differences. In the analysis, CRCT 
Mathematics mean, the t-test results revealed no significant difference, t (1 19) = .922, p = 
.3 58, at the .05 level, between the means of the two groups. 
Analysis of Data 
Research Question 1 
The study poses the following question: Does systematic lesson planning have an 
impact on students' achievement in mathematics? Research Question 1 was addressed by 
testing the following null hypothesis: 
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Null hypothesis one. There is no statistically significant difference, at the .05 level 
of confidence, in student achievement in mathematics between students taught by 
teachers trained in systematic lesson planning and students taught by teachers not trained 
in systematic lesson planning. 
A repeated measures Analysis of Variance (ANOVA) was used to compare the 
CRCT Mathematics Total scale scores between treatment group participants and 
comparison group participants. Such tests provide for increased precision by removing 
from the error term individual differences due to the average response of subjects that 
contribute to within-group variability (Stevens, 1990). 
A two-way ANOVA allows for three hypotheses to be tested: (a) the effect of 
each factor tested and (b) whether or not there is interaction between the two factors. 
Interaction exists if the mean differences among the two factors are not constant across 
the two factors (Glass & Hopkins, 1996). For this study, group membership (training in 
the use of Bloom's taxonomy, non-training in the use of Bloom's taxonomy) and time 
(over which pretest and posttest measures were collected) were used as factors in the 
statistical tests. The F ratio was used to determine the significance of the effect of the 
treatment. 
The assumption of sphericity was not met in the analysis (Mauchly's sphericity 
test, W = 1.000, Chi-Square approx. = .000 with 0 d.f., significance = .) so a Greenhouse- 
Geisser and a Huynh-Feldt correction were both used for adjustment and each indicated a 
significant effect for time (Greenhouse-Geisser F (1, 119) = .004, p = .949 and Huynh- 
Feldt F (1, 1 19) = .004, p = .949). The interaction (time by group membership) was not 
8 1 
significant, F(1, 119) = .355,p = .553. There was no significant main effect for group, F 
(1, 1 19) = 1.7 1 1, p = .193. There was no significant main effect for the repeated time 
measure, F (1, 1 19) = .004, p = .949. The ANOVA summary is shown in Table 6 with 
means provided in Table 7. Based on these findings, the null hypothesis of no difference 
in CRCT Math Total scale scores between the two groups was retained (accepted). 
Table 6 
Repeated Measures ANOVA for Second-Grade Students' CRCT Mathematics Scale 
Scores by Group Membership and Time 
Mean Partial Eta 
Source df Square F Sig. Squared 
Group Membership 1 1289.458 1.71 1 .I93 .014 
Time 1 2.182 .004 .949 .OOO 
Group x Time 1 185.686 .355 .553 .003 
Research Question 2 
The study poses the following question: Do second-grade students who are taught 
utilizing systematic lesson planning improve their CRCT Mathematics performance 
categories from pretest to posttest? Research Question 2 was addressed by testing the 
following null hypothesis: 
Table 7 
CRCT Mathematics Total Mean Scale Scores by Group Membership 
- -- 
Group Mean Scale Standard 
Membership Scores Deviations Sample Size 
CRCT Math Pretest Treatment 848.87 3 1.43 5 5 
Comparison 843.56 31.68 66 
Total 845.98 31.54 121 
CRCT Math Posttest Treatment 849.98 30.24 55 
Comparison 842.18 25.61 66 
Total 845.73 27.96 121 
Note.. The Georgia Performance Standards-based CRCT scale score range is generally 
650 to 900 or above. Scores at or above 850 indicate a level of performance that Exceeds 
the Standard set for the test. Scores from 800-849 indicate a level of performance that 
Meets the Standard set for the test. Scores below 800 indicate a level of performance that 
Does Not Meet the Standard set for the test. 
Null hypothesis two. There is no statistically significant change in the CRCT 
Mathematics performance categories, at the .05 level of confidence, from pretest to 
posttest. To test the null hypothesis, the performance categories on the pretest were 
compared to the performance categories on the posttest using the Chi-Square Test of 
Independence. The results indicate there was a statistically significant change in the 
performance categories from pretest to posttest, 2 (2) = 6.729, p = .035. The null 
hypothesis was rejected. This suggests that systematic lesson planning had some effect on 
changing the performance categories (see Table 8). 
Table 8 
Comparison of CRCT Math Performance Categories from Pretest to Posttest 
Performance Year 
2007 2008 
Categories Decrease Same Increase Total 
Meets the Standard 2 20 4 26 
Exceeds the Standard 7 22 0 29 
Total 9 42 4 5 5 
Note. The CRCT has three performance levels: Exceeds the Standard, Meets the 
Standard, and Does Not Meet the Standard. 
The results are noted in Table 8. A total of 9 students or 16.94% decreased their 
performance categories from 2007 to 2008,42 students (76.4%) obtained the same 
category and 4 students (7.3%) had an increase in the categories they were assigned. A 
careful analysis of results on Table 8 supports the implementation of systematic lesson 
planning for teaching mathematics in schools. CRCT mathematics examinations increase 
in difficulty as students take the exam from one year to the next as they get into higher 
grades. 
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It should be noted that the ceiling effect and increased grade level expectations of 
the CRCT exam allowed 22 of the 29 students in the Exceeds the Standard category to 
maintain their same categories and no students were able to increase them. Seven of the 
29 students with Exceeds the Standard category decreased their categories to the Meets 
the Standard performance category. 
Research Question 3 
The study poses the following question: Is there a significant relationship between 
teaching styles and student achievement? Research Question 3 was addressed by testing 
the following null hypothesis: 
Null hypothesis three. There is no significant relationship, at the .05 level of 
confidence, between teaching styles and student achievement. Pearson correlations were 
used to examine the relationship between teaching styles and student achievement. Table 
9 displays correlations between teaching styles and student achievement. As shown in 
Table 9, a strong, positive, statistically significant relationship was found between 
teaching styles and student achievement (r = .421, p < .001). Based on these findings, the 
null hypothesis of no significant correlation between teaching styles and student 
achievement was rejected. 
Research Question 4 
The study poses the following research question: Is there is a significant 
relationship between teaching techniques and student achievement? Research Question 4 
was addressed by testing the following null hypotheses: 
Table 9 
Bivariate Correlation Matrix of Teaching Styles and Student Achievement 
1. Teaching Styles Pearson Correlation 1 .OOO .421** 
Sig. (2-tailed) .OOO 
N 121 121 
2. Student Achievement Pearson Correlation .421** 1 .OOO 
Sig. (2-tailed) .OOO 
N 121 121 
**Correlation is significant at the 0.01 level (2-tailed). 
Hod: There is no significant relationship between teaching techniques, as 
measured by evaluation ratings on the Observation Based Instructional 
Assessment (OBIA), and student achievement (Ach). 
OBIA subscales are: Procedural communications (SSl); Utilization of student social 
experiences (SS2); Utilization of textbook subject matter (SS3); Ability to relate 
knowledge to previous lesson concepts (SS4); Ability to relate knowledge to different 
subject matter areas (SS5); Test concepts (SS6); Positive behavior management (SS7). It 
should be noted here that no correlations were computed between student achievement 
and SS3 and SS7 because of the lack of variability in evaluation ratings. Pearson 
correlations were used to examine the relationship between teacher empowerment ratings 
on the OBIA and student achievement. Table 10 displays correlations among mean 
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student achievement scores and OBIA subscale scores. As shown in Table 10, significant 
positive correlations were found between student achievement and subscale means of the 
Observation Based Instructional Assessment (OBIA). The results revealed that student 
achievement and SSI, SS2, SS4, SS5, and SS6 were significant at r = .595,p < .001; r = - 
.325,p = .015; r = - 1 . 0 0 , ~  < .001; r = .553,p < .001; r = , 3 5 8 , ~  = .007, respectively. 
Based on the overall findings, Ho2 was rejected. 
Research Question 5 
The study poses the following research question: Is there a significant relationship 
between lesson plans and student achievement? Research Question 5 was addressed by 
testing the following null hypothesis: 
Ho5: There is no significant relationship between evaluation ratings on Lesson 
Plans and student achievement (Ach). 
Lesson Plans subscales are: Needs Assessment (SS1); Objectives (SS2); Content1 
Materials (SS3); Methodology (SS4); Formative (SS5); and Surnmative (SS6). Pearson 
correlations were used to examine the relationship between lesson plan ratings and 
student achievement. 
Table 10 
Correlations of Student Achievement and Subscales ofthe Observation-Based 
Instructional Assessment (OBIA) 
Ach SSl SS2 SS4 SS5 SS6 
Ach Pearson Correlation 1.000 .595** 
Sig. (2-tailed) .OOO 
N 5 5 5 5 
SS 1 Pearson Correlation 1.000 - 
Sig. (2-tailed) 
N 5 5 
SS2 Pearson Correlation 
Sig. (2-tailed) 
N 
SS4 Pearson Correlation 
Sig. (2-tailed) 
N 
SS5 Pearson Correlation 
Sig. (2-tailed) 
N 
SS6 Pearson Correlation 
Sig. (2-tailed) 
N 
**Correlation is significant at the 0.01 level (2-tailed). 
"Correlation is significant at the 0.05 level (2-tailed). 
a Cannot be computed because at least one of the variables is constant. 
Table 1 1 displays correlations among mean student achievement scores and 
Lesson Plan subscale scores. As shown in Table 1 1, no significant correlations were 
found between student achievement and Lesson Plan subscale means. Based on these 
findings, Ho5 was retained (accepted). 
Table 11 
Correlations of Student Achievement and Lesson Plans Subscale Ratings 
Ach Pearson Correlation 
Sig. (2-tailed) 
N 
SS 1 Pearson Correlation 
Sig. (2-tailed) 
N 
SS2 Pearson Correlation 
Sig. (2-tailed) 
N 
SS3 Pearson Correlation 
Sig. (2-tailed) 
N 
SS4 Pearson Correlation 
Sig. (2-tailed) 
N 
SS5 Pearson Correlation 
Sig. (2-tailed) 
N 
Ach SS1 SS2 S S3 
Table 1 1 (continued) 
Ach SSl SS2 SS3 SS4 SS5 SS6 
SS6 Pearson Correlation 
Sig. (2-tailed) 
N 
Research Question 6 
The study poses the following question: Is there a significant relationship between 
staff development and student achievement? Research Question 6 was addressed by 
testing the following null hypothesis: 
Null hypothesis six. There is no significant relationship, at the .05 level of 
confidence, between staff development and student achievement. Pearson correlations 
were used to examine the relationship between staff development and student 
achievement. Table 12 displays correlations between staff development and student 
achievement. 
Table 12 
Bivariate Correlation Matrix of StafJ Development and Student Achievement 
1. Staff Development Pearson Correlation 1 .OOO .616** 
Sig. (2-tailed) .OOO 
N 121 121 
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Table 12 (continued) 
1 2 
2. Student Achievement Pearson Correlation .616** 1 .OOO 
Sig. (2-tailed) .OOO 
N 121 121 
**Correlation is significant at the 0.01 level (2-tailed). 
As shown in Table 12, a strong, positive, statistically significant relationship was 
found between staff development and student achievement (r = .616,p < .001). Based on 
these findings, the null hypothesis of no significant relationship between staff 
development and student achievement was rejected. 
Research Question 7 
The study poses the following research question: Is there a significant relationship 
between student learning styles and student achievement? Research Question 7 was 
addressed by testing the following null hypotheses: 
Ho7a: There is no significant relationship between the Active-Reflective (A-R) 
learning style dimension and student achievement. 
Ho7b: There is no significant relationship between the Visual-Verbal (VS-VB) 
learning style dimension and student achievement. 
Pearson correlations were used to examine the relationship between student 
achievement, as measured by the CRCT Mathematics post assessment and the A-R and 
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VS-VB learning style dimensions. Table 13 displays correlations between CRCT 
Mathematics mean scale scores and A-R and VS-VB learning style dimensions. 
As shown in Table 13, a weak positive insignificant relationship was found 
between student achievement and the Active-Reflective (A-R) learning style dimension (r 
= .03 1, p = .733). A weak negative insignificant relationship was found between student 
achievement and the Visual-Verbal (VS-VB) learning style dimension (r = -.030, p = 
.742). Based on these findings, Ho7a and Ho7b were retained (accepted). 
Table 13 
Correlations of Student Achievement (Ach) and Active-Reflective (AR) and Visual- Verbal 
(VS- VB) Learning Style Dimensions 
A-R VS-VB Ach 
AR Learning Style Pearson Correlation 1 .OOO 
Sig. (2-tailed) 
N 121 
VS-VB Learning Style Pearson Correlation 
Sig. (2-tailed) 
N 
Student Achievement (Ach) Pearson Correlation 
Sig. (2-tailed) 
N 
Research Question 8 
The study poses the following research question: Is there a significant relationship 
between student perceptions of school climate and student achievement? Research 
Question 8 was addressed by testing the following null hypothesis: 
Null hypothesis eight,. There is no significant relationship, at the .05 level of 
confidence, between student perceptions of school climate student achievement. 
Pearson correlations were used to examine the relationship between student 
perceptions of school climate and student achievement. Table 14 displays the relationship 
between student perceptions of school climate and student achievement. As shown in 
Table 14, a weak negative, insignificant relationship was found between student 
perceptions of school climate and student achievement (r = -.043,p = .640). Based on 
these findings, the null hypothesis of no significant relationship between student 
perceptions of school climate and student achievement was retained (accepted). 
Table 14 
Correlations of Student Achievement and Student Perceptions of School Climate 
1. School Climate Pearson Correlation 1 .OOO -.043 
Sig. (2-tailed) ,640 
N 121 121 
2. Student Achievement Pearson Correlation -.043 1 .OOO 
Sig. (2-tailed) .640 
N 121 121 
Research Question 9 
The study poses the following research question: Is there a significant relationship 
between student socioeconomic status (freelreduce price lunch) and student achievement? 
Research Question 9 was addressed by testing the following null hypothesis: 
Null hypothesis nine. There is no significant relationship, at the .05 level of 
confidence, between freelreduced price lunch (FRL) and student achievement. Pearson 
correlations were used to examine the relationship between socioeconomic status and 
student achievement (see Table 15). As shown in Table 15, a weak positive, statistically 
significant relationship was found between socioeconomic status and student 
achievement (r = .196,p = .03 1). Based on these findings, the null hypothesis of no 
significant relationship between socioeconomic status (free reduce price lunch) was 
rejected. 
Table 15 
Bivariate Correlation Matrix of Student Socioeconomic Status and Student Achievement 
1. Student SES Pearson Correlation 1 .OOO .196* 
Sig. (2-tailed) 
N 
2. Student Achievement Pearson Correlation .196* 1 .OOO 
Sig. (2-tailed) .03 1 
"Correlation is significant at the 0.05 level (2-tailed). 
Research Question 10 
The study poses the following research question: Is there a significant relationship 
between student motivation and student achievement? To address Research Question 10, 
the following null hypothesis was tested: 
Null hypothesis 10. There is no significant relationship between student 
motivation and student achievement. Pearson correlations were used to examine the 
relationship between student motivation and student achievement (see Table 16). As 
shown in Table 16, no or negligible relationship was found between student motivation 
and student achievement. Based on these findings, the null hypothesis of no significant 
relationship between student motivation and student achievement was retained 
(accepted). 
Table 16 
Bivariate Correlation Matrix of Student Motivation and Student Achievement 
1 2 
1. Student Motivation Pearson Correlation 1 .OOO .053 
Sig. (2-tailed) .566 
N 121 121 
2. Student Achievement Pearson Correlation .053 1 .OOO 
Sig. (2-tailed) .566 
N 121 121 
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Research Question 11 
The study poses the following research question: Is there a significant relationship 
between student attendance and student achievement? Research Question 11 was 
addressed by testing the following hypothesis: 
Null hypothesis 11. There is no significant relationship, at the .05 level of 
confidence, between student attendance and student achievement. Pearson correlations 
were used to examine the relationship between student attendance and student 
achievement (see Table 17). As shown in Table 17, a moderate positive, statistically 
significant correlation was found between student attendance and student achievement (r 
= .34 1, p < .OO 1). Based upon these findings, the null hypothesis of no significant 
relationship student attendance and student attendance was rejected. 
Table 17 
Bivariate Correlation Matrix oJStudent Attendance and Student Achievement 
1 2 
1. Student Attendance Pearson Correlation 1 .OOO .341** 
Sig. (2-tailed) .OOO 
N 107 107 
2. Student Achievement Pearson Correlation .341** 1 .OOO 
Sig. (2-tailed) .OOO 
N 107 107 
**Correlation is significant at the 0.01 level (2-tailed). 
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Research Question 12 
The study poses the following research question: Is there a significant relationship 
between gender and student achievement? Research Question 12 was addressed by 
testing the following null hypotheses: 
Null hypothesis 12.. There is no significant relationship, at the .05 level of 
confidence, between gender of student and student achievement. 
Pearson correlations were used to examine the relationship between gender of 
student and student achievement. Table 18 displays the relationship between gender of 
student and student achievement. As shown in Table 18, a weak positive, insignificant 
relationship was found between student gender and student achievement (r = .029, p = 
.752. Based on these findings, the null hypothesis of no significant difference was 
retained (accepted). 
Table 18 
Bivariate Correlation Matrix of Gender and Student Achievement 
1. Student Gender Pearson Correlation 1 .OOO .029 
Sig. (2-tailed) .752 
N 121 121 
2. Student Achievement Pearson Correlation .029 1 .OOO 
Sig. (2-tailed) .752 
N 121 121 
Summary 
This chapter contained a description of participating students and teachers and 
students' learning style preferences. Following the descriptive data, the research 
questions and related hypotheses were examined. Of the null hypotheses testing using 
Pearson Product Moment Correlations, five of the 10 were found to be significantly 
correlated with student achievement. The null hypotheses for these five were rejected. 
These five were: 
1. There is no significant relationship, at the .05 level of confidence, between 
teaching styles and student achievement. 
2. There is no significant relationship, at the .05 level of confidence, between 
teaching techniques and student achievement. 
3. There is no significant relationship, at the .05 level of confidence, between staff 
development and student achievement. 
4. There is no significant relationship, at the .05 level of confidence, between 
socioeconomic status and student achievement. 
5. There is no significant relationship, at the .05 level of confidence, between 
student attendance and student achievement. 
A summary of the study's findings, as well as conclusions, implications, and 
recommendations, will be found in Chapter VI. 
CHAPTER VI 
FINDINGS, CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 
Introduction 
This chapter presents the findings of the study, conclusions, implications, and 
recommendations. The purpose of this study was to determine if student achievement in 
mathematics can be improved by student and teacher related variables such as the use of 
higher-order thinking skills/Bloom's taxonomy, teaching styles and techniques, lesson 
plans, staff development, socioeconomic status, gender of students, attendance, student 
learning styles, student motivation, and student perceptions of school climate. 
The research was guided by the following research questions: 
1. Does systematic lesson planning have an impact on students' achievement in 
mathematics? 
2. Do second-grade students who are taught utilizing systematic lesson 
planning improve their CRCT Mathematics performance categories from 
pretest to posttest? 
3. Is there a significant relationship between teaching styles and student 
achievement? 
4. Is there a significant relationship between teaching techniques and student 
achievement? 
5. Is there a significant relationship between lesson plans and student 
achievement? 
6. Is there a significant relationship between staff development and student 
achievement? 
7. Is there a significant relationship between student learning styles and student 
achievement? 
8. Is there a significant relationship between student perceptions of school 
climate and student achievement? 
9. Is there a significant relationship between socioeconomic status and student 
achievement? 
10. Is there a relationship between student motivation and student achievement? 
1 1. Is there a relationship between student attendance and student achievement? 
12. Is there a significant relationship between student gender and student 
achievement? 
The target population for this study was eight female second-grade public school 
teachers and their 121 students. The study utilized Persaud's (2007) Observation-Based 
Instructional Assessment and Lesson Plan Form in Alignment with OBIA, teacher 
survey, and student survey. Pearson Product Moment Correlations were employed to test 
10 hypotheses. 
Findings 
Research Question 1 
Research Question 1 posed, "Does systematic planning have an impact on 
students' achievement in mathematics?" Research Question 1 was addressed by testing 
the following null hypothesis: 
Hol : There is no statistically significant difference, at the .05 level of 
confidence, in student achievement in mathematics between students 
taught by teachers trained in the use of systematic lesson planning and 
students taught by teachers not trained in the use of systematic lesson 
planning. 
Null Hypothesis 1 was accepted. No differences in student achievement in 
mathematics was found between students taught by teachers trained in the use of 
systematic lesson planning and students taught by teachers not trained in the use of 
systematic lesson planning. 
Research Question 2 
Research Question 2 posed, "Do second-grade students who are taught utilizing 
systematic lesson planning improve their CRCT Mathematics performance categories 
from pretest to posttest?" Research Question 2 was addressed by testing the following 
null hypothesis: 
Ho2: There is no statistically significant change in CRCT Mathematics 
performance categories, at the .05 level of confidence, from pretest to post 
test. 
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Null Hypothesis 2 was rejected. The chi-square analysis revealed significant 
changes in CRCT Mathematics performance categories. This finding suggests that 
systematic lesson planning had some effect on changing the performance categories. 
Research Question 3 
Research Question 3 posed, "Is there a significant relationship between teaching 
styles and student achievement?" Research Question 3 was addressed by testing the 
following hypothesis: 
Ho3: There is no significant relationship, at the .05 level of confidence, between 
teaching styles and student achievement (Ach). 
Null Hypothesis 3 was rejected. Pearson correlations revealed a moderate, 
positive statistically significant correlation between teaching styles and student 
achievement in mathematics (r = .42 1, p < .OO 1). 
Research Question 4 
Research Question 4 asked, "Is there a significant relationship between teaching 
techniques and student achievement?" Research Question 4 was addressed by testing the 
following hypothesis: 
Ho4: There is no significant relationship, at the .05 level, between teacher 
empowerment evaluation ratings on the Observation Based Instructional 
Assessment (OBIA) and student achievement (Ach). 
Null Hypothesis 4 was rejected with respect to Needs Assessment (r = .595, p < 
.001); Objectives (r = -.325, p = .015); Methodology (r = -1.000, p < .001); Formative 
Evaluation (r = .553, p < .001); and Sumrnative Evaluation (r = 358, p = .007). 
Research Question 5 
Research Question 5 posed, "Is there a significant relationship between lesson 
plans and student achievement?" Research Question 5 was addressed by testing the 
following hypothesis: 
Ho5: There is no significant relationship, at the .05 level, between evaluation 
ratings on Lesson Plans and student achievement (Ach). 
Null Hypothesis 5 was accepted. The correlations between student achievement in 
mathematics and OBIA domains were non-significant. 
Research Question 6 
Research Question 6 asked, "Is there a significant relationship between staff 
development and student achievement?" Research Question 6 was addressed by testing 
the following hypothesis: 
Ho6: There is no significant relationship, at the .05 level of confidence, between 
staff development and student achievement (Ach). 
Null Hypothesis 6 was rejected. Pearson correlations revealed a strong, positive 
statistically significant correlation between staff development and student achievement in 
mathematics (r = .616,p < .001). 
Research Question 7 
Research Question 7 posed, "Is there a significant relationship between student 
learning styles and student achievement?" Research Question 7 was addressed by testing 
the following hypotheses: 
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Ho7a: There is no significant relationship, at the .05 level, between the Active- 
Reflective (A-R) learning style dimension and student achievement (Ach). 
Null Hypothesis 7a was accepted. Pearson correlations indicated a weak positive 
non-significant correlation between the Active-Reflective learning style dimension and 
student achievement in mathematics (r = .03 1 ,p  = .733). 
Ho7b: There is no significant relationship, at the .05 level, between the Visual- 
Verbal (VS-VB) learning style dimension and student achievement (Ach). 
Null Hypothesis 7b was accepted. Pearson correlations indicated a weak negative 
non-significant correlation between the Visual-Verbal learning style dimension and 
student achievement in mathematics (r = -.030, p = .742). 
Research Question 8 
Research Question 8 asked, "Is there a significant relationship between student 
perceptions of school climate and student achievement?" Research Question 8 was 
addressed by testing the following hypothesis: 
Hog: There is no significant relationship, at the .05 level of confidence, between 
student perceptions of school climate student achievement (Ach). 
Null Hypothesis 8 was accepted. Pearson correlations indicated a weak, negative 
non-significant correlation between student perceptions of school climate and student 
achievement in mathematics (r = -.043, p = .640). 
Research Question 9 
Research Question 9 posed, "Is there a significant relationship between 
socioeconomic status (free and reduced price lunch) and student achievement?'Research 
Question 9 was addressed by testing the following hypothesis: 
Hog: There is no significant relationship, at the .05 level of confidence, between 
free reduce price lunch (FRL) and student achievement (Ach). 
Null Hypothesis 9 was rejected. Pearson correlations revealed a weak, positive 
statistically significant correlation between freelreduced-price lunch and student 
achievement in mathematics (r = .196, p = .03 1). 
Research Question 10 
Research Question 10 asked, "Is there a significant relationship between student 
motivation and student achievement?" Research Question 10 was addressed by testing 
the following hypothesis: 
Hol 0: There is no significant relationship, at the .05 level, between student 
motivation and student achievement (Ach). 
Null Hypothesis 10 was accepted. No or negligible correlation was found between 
student motivation and student achievement in mathematics (r = , 0 5 3 , ~  = .566). 
Research Question I 1  
Research Question 11 posed, "Is there a significant relationship between student 
attendance and student achievement?" Research Question 1 1 was addressed by testing the 
following hypothesis: 
105 
Hol 1 : There is no significant relationship, at the .05 level of confidence, between 
student attendance and student achievement (Ach). 
Null Hypothesis 1 1 was rejected. Pearson correlations revealed a moderate, 
positive statistically significant relationship between student attendance and student 
achievement in mathematics (r = .341,p < .001). 
Research Question 12 
Research Question 12 asked, "Is there a significant relationship between gender 
and student achievement?" Research Question 12 was addressed by testing the following 
hypothesis : 
Ho12: There is no significant relationship, at the .05 level of confidence, between 
gender of student and student achievement (Ach). 
Null Hypothesis 12 was accepted. A weak, positive non-significant correlation 
was found between the gender of student and student achievement in mathematics (r = 
.029, p = .752). 
Conclusions 
The researcher posed 12 research questions and found that that (1) no differences 
existed between treatment-group's and comparison group's mean posttest mathematics 
scores; (2) significant changes in performance categories from pretest to posttest, (3) 
teaching styles were moderately correlated with student achievement in mathematics; (4) 
OBIA teacher input variables (procedural communications, students' social experiences, 
previous content taught, related subject matter, assessment of student performance, and 
positive social management) were related to improved mathematics achievement; (5) 
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staff development was moderately correlated with student achievement in mathematics; 
(6) student socioeconomic status was positively related to student achievement in 
mathematics; and (7) student attendance was moderately correlated with student 
achievement in mathematics. 
Implications 
Higher-order thinking requires students to manipulate information and ideas in 
ways that transform their meaning and implications. This transformation occurs when 
students combine facts and ideas in order to synthesize, generalize, explain, hypothesize, 
or arrive at some conclusion or interpretation (Resnick, 1998). However, it is the 
teacher's lesson planning and professional development which could help facilitate 
meeting the needs of students. 
Effectiveness in planning and teaching can improve student achievement in 
mathematics. The use of higher-order skills/Bloom's taxonomy, teaching styles and 
techniques to student learning styles, the development of lesson plans, and providing staff 
development for all can enhance student achievement. 
Getzels (1 964) distinguished between presented and discovered problem 
solutions. These differed according to the degree to which the problem, method and 
solution are already known. More recently, Getzels (1987) identified three problem types. 
In a Type 1 problem, there is a known formulation, a known method of solution, and a 
solution known to others but not to the problem solver. Students who have been taught 
the formula for computing the area of a square will use the formula to calculate the area 
of a particular square. Most classroom problems are of this type. The teacher presents 
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students with a problem and expects that they will arrive at a specific answer through a 
particular means. 
Type 2 problems also have a presented problem, but the method of solution is not 
known to the problem solver. In this case, students might be asked to calculate the area of 
a rectangle before having been introduced to a particular formula; they have to discover a 
satisfactory method before they can solve the problem. 
In type 3 problems, there is no presented problem. The problem itself must be 
discovered, and neither the problem nor its solution may be known to anyone. In Getzels' 
(1 987) series of examples, a Type 3 problem might entail drawing a rectangle on the 
board and asking "How many questions might be posed about this rectangle?" or "Pose 
an important question about this rectangle and solve it." 
Type 1 problems primarily involve memory and retrieval processes. Type 2 
problems demand analysis and reasoning, and Type 3 problems, in which the problem 
itself becomes a goal which necessitates problem finding. Given the above theories, there 
is a common thread that runs through each one; children's experience and language play 
an important role in their learning process. 
Research indicates that knowing as much as possible about your students enables 
you to become familiar with their learning needs. As lessons are planned, there is a need 
to consciously consider the students' characteristics in all areas and plan the lesson to 
meet their specific needs as guided by the Systematic Lesson Plan. 
The Systematic Lesson Plan format allows for planned instructional procedures 
and teaching methods for a particular lesson to address the following questions: 
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1. Does the lesson plan permit adjustment for students with different abilities? 
2. Does the lesson plan encourage the students to become continually involved in 
learning activities? 
3. Does the lesson plan provide the adequate coverage of the content to be learned 
for all students? 
4. Does the lesson plan permit monitoring of student progress? 
5. Does the lesson plan provide for practice to permit consolidation and integration 
of skills? 
The Systematic Lesson Plans with the assistance of Bloom's taxonomy may be the 
answer for all of the above. 
Many theories contribute to our understanding of lesson planning and support 
collaborative learning. These theories help to validate that the planning of a lesson should 
demonstrate that the content is identified in terms of Bloom's taxonomy. The questions 
should be framed to utilize students' experiences to develop the content in terms of 
higher-order thinking skills. 
Vygotsky (1978) stresses the importance of looking at each child as an individual 
who learns distinctly. Consequently, the knowledge and skills that are worthwhile 
learning varies with the individual. 
The overall goal of education, according to Vygotsky is to "generate and lead 
development which is the result of social learning through internalization of culture and 
relationships" (Gindis, 1997, p. 12). He repeatedly stressed the importance of past 
experiences and prior knowledge in making sense of new situations or present 
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experiences. Therefore, all new knowledge and newly introduced skills are greatly 
influenced by each student's culture, especially their family environment. 
Vygotsky (1 978) promoted the development of higher-order thinking and problem 
solving in education. If situations are designed to have students utilize critical thinking 
skills, their thought processes are being challenged and new knowledge gained. 
Barnett (2004) investigated staff development. The purpose of his study was to 
determine the characteristics and perceived effectiveness of staff development practices 
in selected high schools in South Dakota. The analysis of the data explained that well 
organized meetings that are short and to the point with practical information that teachers 
can take to their classrooms are among the staff development practices that teachers 
prefer. 
Increase involvement and cooperation among teachers and principals in planning, 
implementing and evaluating more staff development activities. The desire and need to 
enhance teachers' knowledge of Bloom's taxonomy, lesson planning and teacher delivery 
are among the top three just as the data suggested. 
Using the OBIA a supervisor could rate a teacher in the performance of lower- 
and higher-order thinking skills by explanation, questioning, and the use of answers as 
well as by use of student experiences, textbook knowledge, use of previous knowledge 
taught, related subject areas, and the use of test concepts. In a collaborative conference, 
the teacher could identify ways in which improvement could take place in each 
dimension. Staff development could be provided to assist in developing lesson plans with 
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Bloom's taxonomy in mind. Reflection and re-evaluation should be an ongoing process 
in the cycle. 
Recommendations 
It is recommended that other high-achieving districts replicate the study by using 
the OBIA and the lesson plan evaluation rubric. This may contribute to generating further 
knowledge about planning mathematics lessons and its relationship to student 
achievement. 
It is recommended that training be conducted for Grades K-5 teachers on the 
OBIA and the Lesson Planning to facilitate teachers' understanding of the local school 
expectation as it relates to an effective learning and teaching environment. 
It is recommended that training for local schools be done by county curriculum 
teams. It is also recommended that planning time be allocated for more teacher 
collaboration on grade level and across grade levels. 
Teachers aspire to teach at higher cognitive levels because the theoretically see 
the benefits of teaching at these levels, but they are not reaching highest cognitive levels. 
The problem, therefore, could be the lack of knowledge of techniques and methods used 
to model higher-order thinking skills. Teachers should make changes in their current 
teaching and planning to reach the cognitive levels of their students. Based on the 
relationships between teaching activities and attitudes toward teaching at higher cognitive 
levels, teachers should be encouraged to attend professional development and be 
provided with additional collaborative planning to develop their teaching abilities. 
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Bloom's taxonomy can serve as a guide to use good pedagogy in the classroom. 
Once teachers have developed the skills and understanding, these elements can be 
integrated into the daily activity of the classroom. It is the use of Bloom's taxonomy and 
knowing the composition of the class that makes teaching more conscious and 
purposeful. Teachers will be able to articulate what they do and why they do it to 
colleagues, parents, and the public and will be able to provide specific feedback to 
individual students at the end of each lesson. 
The professional development of the OBIA was designed with the belief that 
teacher's professional growth can be fostered through sustained collaborative inquiry 
between all parties. It was set out to incorporate what is known about Bloom's taxonomy 
and how to incorporate those strategies into the day-to-day teaching while trying to meet 
the needs of all students. 
Identification of skills and instructional practices that could enhance and expand 
the utilization of the instrument was done while there was collaboration on the 
development of the lesson plan as well as how the observational instrument would be 
utilized. 
APPENDIX A 
Systematic Lesson Planning 
The professional development model was based on the guidelines from the 
National Staff Development Council (National Staff Development Council, 2001). 
Persaud's (2007) Observation-Based Instructional Assessment (OBIA) and Lesson 
Planning Form in Alignment with OBIA was the basis of treatment in which trained 
teachers worked with second-grade teachers to improve their lesson planning and 
delivery. The trainers guided the teachers in the use of the OBIA and the Lesson Planning 
Form in Alignment with OBIA as well as provided support to the teachers through 
classroom observations, personal conferences, and workshops. Faculty from Clark 
Atlanta University's Department of Educational Leadership trained the trainers. The 
Systematic Lesson Planning professional development program spanned two years. 
At the beginning of the study, participating teachers were randomly assigned to a 
control group and an experimental group. The random selection process occurred by 
placing nine pieces of paper in a hat with a letter on each piece. The letters ranged tom 
the letter a to the letter i. The researcher drew one piece of paper from the hat and placed 
the teacher's name in the control group column. This process continued until all slips had 
been drawn and the control and experimental groups had been established. After 
establishing experimental and control groups, CRCT pretest scores were collected and 
filed, by the researcher, in a special file until the end of the study. 
Appendix A (continued) 
The trainers met with participating teachers during the school day including pre- 
lesson-observation conference~, observation of lessons, and post-lesson-observation 
conferences. The OBIA provided the substance of the professional development program. 
The lesson plan evaluation rubric aided in the analysis and use of the OBIA. The 
developer of the OBIA claimed that systematic lesson planning and teaching based on 
Bloom's taxonomy would influence the achievement of students in classrooms of 
participating teachers. 
During the first year of the cycle, trainers were asked to complete eight of these 
evaluation cycles with each teacher. During the second year of the formal lesson plan 
observation cycle, trainers were asked to document informal interactions with teachers as 
well. For each observation lesson plan cycle, trainers collected lesson packets: copies of 
the lesson plans, notes from the observation and conferences; copies of student work; 
written reflections on the observation cycle; and other artifacts related to the lesson. 
APPENDIX B 
OBSERVATION-BASED INSTRUCTIONAL ASSESSMENT 
APPENDIX C 
Systematic Lesson Planning Form 
APPENDIX D 
Teacher Questionnaire 
To what extent do you agree or disagree.. . 
Scale: 1 = Strongly Agree; 2 = Moderately Agree; 3 = Moderately Disagree; 4 = Strongly 
Disagree 
A. Teaching Styles involving teaching behaviors in the classroom and the use 
of Bloom's Taxonomy 
1. Facts, concepts, and principles are the most important things that 
students should acquire. 
2. What I say and do models appropriate ways for students to think 
about issues in the content. 
3. My teaching goals and methods address a variety of student 
learning styles. 
4. Students typically work on course projects alone with little 
supervision fi-om me. 
5. Activities in this class encourage students to develop their own 
ideas about content issues. 
6. I spend time consulting with students on how to improve their 
work on individual andlor group projects. 
7. What I have to say about a topic is important is important for 
students to acquire a broader perspective on the issues in that 
area. 
8. Students would describe my standards and expectations as 
somewhat strict and rigid. 










1 2 3 4  
1 2 3 4  




1 2 3 4  







Appendix D (continued) 
Scale: 1 = Strongly Agree; 2 = Moderately Agree; 3 = Moderately Disagree; 4 = Strongly 
Disagree 
1 1 1 1  
1 1. Students design one or more self-directed learning experiences. 11 ( 2 1 3 1 4  
10. Small group discussions are employed to help students develop 
their ability to think critically. 
3 
12. It is my responsibility to define what students must learn and how 
they should learn it. 
1 4 
13. Examples from my personal experiences often are used to 
illustrate points about the material. 
15. Developing the ability of students to think and work 
independently is an important goal. 
2 
4 
4 3 2 1  
14. I guide students' work on course projects by asking questions, 
exploring options, and suggesting alternative ways to do things. 
B. Staff Development refers to teacher training and using Bloom's Taxonomy 
in the classroom and writing lessons to include higher order thinking skills. 
4 3 2 1  
16. Administrators show teachers how to prepare lessons to meet the 4 3 2 1 
needs of students who earn less than "B" grades. i l i i !  
3 2 
17. Lessons are prepared to ensure that students with "C" grades or 
less improve to "A" and "B" grades. 
1 
18. Administrators show teachers in a practical way how to teach 
weak students to master higher order thinking skills. 
I I I I  
20. Planning time is adequate. 14 13 12 / 1 
4 
4 3 2 1  
19. Administrators show teachers how to plan lessons to teach for 
higher order thinking skills. 
4 3 2 1  
3 
21. Teachers use planning time to construct effective lesson plans 
which include techniques for using higher order thinking skills. 
4 3 2 1  
2 1 
Appendix D  (continued) 
Scale: A= All; B  =Most; C  = Some; D  =A Few; E  =None 
C. Student Achievement refers to student performance and the extent to which 
attendance and discipline impacts it. 
22. Teachers work cooperatively in developing lessons during planning 
time. 
4 
I How many students.. . 
23. Perform at grade level in math? 
24. Perform at or above grade level in math? 
25. Perform high enough to obtain "A" or "B" in math? 
26. Earn "A" or "B" grades for quality of homework? 
27. Are always on task when given assignments? 
28. Were absent during this term to date? 
A B C D E  
A B C D E  
A B C D E  
A B C D E  
A B C D E  
A B C D E  
To what extent do students.. . 
29. Stay on task? 
I I I I I 
32. Tend to become self-motivated? 1 1 1 2 / 3 1  4 15  
3 
D. Student motivation involves the students' willingness to do what is needed to 
achieve a goal. 
1 2 3 4 5  
30. Apply themselves in math? 
3 1. Work collaboratively in groups? 
E. Demographic Variables 
33. Select Gender: 1 = Female; 2 = Male 
1 2 3 4 5  
1 2 3 4 5  
2 1 
Appendix D (continued) 
34. Select one age level: 1 = 20-25; 2 = 26-30; 3 = 36-40; 
4 = 41 -45,5 = 46 or older 
35. Select educational level: 1 = BA; 2 = MA; 3= EdS or higher 
36. Experience Level in Years: 1 = 1-5; 2 = 6-1 0; 3 = 1 1 - 15; 4 = 
16-20; 5 = 2 1 or more 
37. Select your class size: 1 = Less than 18; 2 = 19-20; 3 = 21- 
22; 4 = 23-26; 5 = 27 plus 
38. Select the percentage of students on free or reduced lunch: 1 
= 10%; 2 =  11-20%; 3 ~21-30%; 4~31-40%; 541-60%; 6 




Select either "a" or "b" to indicate your answer for each of the 16 questions below 
by filling in the bubble. Please choose only one answer for each question. 
1. I understand something better after I 
r 
(a) try it out. 
f 
(b) think it through. 
2. When I think about what I did yesterday, I am most likely to get 
f- 
(a) a picture. 
i" 
(b) words. 
3. When I am learning something new, it helps me to 
i"" 
(a) talk about it. 
t- 
(b) think about it by myself. 
4. I like to get new information in 
3- 
(a) pictures, graphs, or maps. 
r 
(b) written directions or verbal information. 
5. In a group working on a problem that is hard, I am more likely to 
r"" 
(a) give my ideas. 
r' 
(b) sit back and listen. 
6. I find it easier 
I- 
(a) to learn facts. 
C 
(b) to learn ideas. 
7. In a book with lots of pictures and charts, I am likely to 
r" 
(a) look over the pictures. 
r" 
(b) focus on the written words. 
Appendix E (continued) 
8. I like teachers 
r+ 
(a) who put a lot of diagrams on the board. 
5- 
(b) who spend a lot of time explaining. 
9. I remember best 
r: 
(a) what I see. 
r (b) what I hear. 
10. I prefer to study 
r 
(a) in a study group. 
i" 
(b) alone. 
1 1. I would rather first 
r"" 
(a) try things out. 
i 
(b) think about how I'm going to do it. 
12. When I see a sketch in class, I am most likely to remember 
=- 
i 
(a) the picture. 
P" 
(b) what the teacher said about it. 
13. I more easily remember 
l !  
(a) something I have done. - 
i 
(b) something I have thought a lot about. 
14. When someone is showing me numbers, I prefer 
- r- 
(a) charts or graphs. 
- 
(b) words giving the answers. 
15. For entertainment, I would rather 
< - 
i 
(a) watch television. 
r- 
(b) read a book. 
16. The idea of doing homework in groups, with one grade for the entire group, 
i- 
(a) I like. 
r 
(b) I do not like. 
The questions below are to find out how you feel about your classroom. Please circle the 
face next to each question that best shows how you feel. 
17. My teacher likes me. 
Appendix E (continued) 
18. My teacher cares about my feeling. 
19. My teacher helps me with my work. 
20. My teacher wants me to do well. 
21. My teacher likes all the students in my class. 
22. My teacher is fair to all the students in my class. 
23. Students are kind and support one another. 
24. Students respect each other during class discussions. 
25. Students enjoy being in class. 
26. Students get along well together most of the time. 
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